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WPC^ 3 

[Units and methods of measurement] 

1-1. ?rtf^ (Physical quantitieJ): 

(Quantity) , 

CTO, 'SfTCfe' 

(balance) C^f niRl I 'SW^ ^sTi 

?r^ ^tf-r I 5if'',^i v#i:5i vifi&g 'sfr^r-ii! 

cif^ TO Titf^c^ I -^tf*f 1 

<iif'‘i< '<'A\ ^tf<i 

fiTO—'*^, C¥iJ, ij^cj (acceleration), s^^'Tffkr I 

«rcn '»T’t i 

■ 

(1) C^tir (Scalar) ^tf-f (2l (Vector) ^ff-r i 

.5(-TO “S^ *lt^( (magnituilo) '^rc<5 

m 

(direction^ OTl^i^T -((^ «f5l.v<i^ (.«f-.1(i I CTO,'<!(?< 

I ■';^'i m 11? I ??i! 

T>^fcc*‘f^/.4T*f'■»N'fit—CT5“S;«2f 'ItH I (.’'i^fr,! 

TO, i 

c^-TO m'-{ 'iiTv f^r■<^f^^:?*l "sme^ 

'M'a I 'essr c&m :Ufi i <H't 'S5 tm 
'« lt^^l ^f«('<fl<l C4(.5'^ 1HC4 ?;e'C'^£‘CT> 

^t^l I ^FtC^f Wil4 4415 fii'-f (direction) ^(Cfei 1 C'^'-fW 

'<^, C^t{ (velocity) C^f 5 4Tf-f4 Svft?<tfi | 

1-2. STtC^-Sr (Units of measuremonr): 

C4K 44f5 4tf-r4 C’tCJ?) 44f5 

f^f?« m (standard) <jf-*l^1 

r «fr f^f^? iSi^ (unit) l CTO, 4fif 4*"ll 



JLU 

c^tfcsf br^ 01^ Ttf^ ’iflt^Ttc^ m ‘^’-w •aw 

^ I 

^ ^sn 1^1 'srtf^ 5T^9r 5t^ 

cn-TO« c[m ^1 f-f? ^fw 20 i^pTt«srtTti 

f^f^^rr^r, ^t?i ctt^ i 

f%tm5rt5«:=f f^JTtC^ FT^SI^T ^1I-r<F (mass) 

3?^ 1 

cmU, <[3I1 ^ c§^fB c^f^ c’ftf^r^ 

arcjj<^ 5i?i^r ^iw\ f^f 

i {\' ’iH'^ ^5tt^ ^za 30 40 I 

f^c^ -ii'^iK-f ^4^ 

^41 I 

v£l?«tC4 C»f^1 414 C4 «2fc^4 4tf^4 ’tf<4ll’i4 ^91 v£|^ 
vii<i:4!4 1 Vit^l ?^C9T ^ ^f^C4 C\ ’fjft’f f<®1W 

i5T®T4 4tr*r4 m\ 'srrr^ i ^n:44 ^t4 ^rsM '®tc§ v 

ff« rTlt^t^i:^!:^ C441 t^4TCfe C4 <’lf‘*: ^4'4T ?^C£T«, 41^ 4tf*f4 

«jtc:<#f 4t^1 4< 4IH< 5ti:^ <1t‘Sf| 4Ttl4[ I 

4Tf*r 5tq, ^(1^ bf^, (-2) ^vil4*(3)*TOl 

fefS <rrf-f4 vi}-^<f *14*^4 f4«4%5i I 

‘‘-4'F<r 4<4| (fundamental) I ^3T9J 41^44 

vil44—4t51 3>?c^ 41«41 4(4—^T5'R'i?<, 451I 44 «Wi 

(derived) I * 

1-3. <i|^C4S?l ftfW (Systems of units); 

^C44 2rf4f44 £i4r|^ ¥f44t4 44ii^ 'SftC^ I 

(1) ft. ft. iS^. ^441 C3r!p ^444 C4fi^ 445 ft (C. G. S. or 
Flench 01 Met’-ic System) I 

^’(tR ft’ *t4ffB ^4rttraC5 C4^f4tT4->b!(?4J4 1 

ft' „ „ SflR ->^4^54^1 

„ ,. C4C¥9-^W44«1I4^ I 



’((ft*!? 

(2) m,- H ^ (F. P; S. or Btit^Si 

system) 


cq^, 



‘fl’ „ „ ii<pnF I 


vii^ ’f^if® f?c*r? ?sf^i ’rmtc^i <H5f5 ^ «rfspr^ 
■sTRftjf? at*r« Ft^ 1 

(8) d’TRt'ff 5^ fifsfsi® .fl^ls 'srtw^l*^ 

^]’i5i^ ^rsni I i<|31. (;^. tfiJ{ ( M K S ) <r*' i 

'«r?pn^T 

‘ii^* "f^ f3i^T^-> 9<F^ I 

'r<p’ , ,. f^rmaft3r->^< ii^^'I 

*ff<(3fR^< .a^ f^«[? ’flfsj&'BTtrijf^^R ^^91 ^rJ®i'5 

yjTjSf- TB-fTS, I 


14. ^^(I|?s?ss 

C5I^fi(fet?? f’l '=f§»5irft ^C'STR c£|^4^ 

^U<1 'sr? «r5|^>i ®rjts ( Intei 

national Bureau of Weights & M^sures ) i,4f5 ?rf^m^- 

<5T’1^3n 0 C^lfk^S ) f^twl 

JfTC’N ^ fsjfeftl ( Metre ) r^^f>lT>t^ 

CFTtci^T^ ^^r7<?1 
^Ts I 

W'S?! I WnH Ti sf^sn*r TO c?t4f* 

C? t?T?t >F<*n W«f Tl *f*r ^*1 I f® *i|^f& 

f?r-R ^f^jfi I 



a.2 

10 [ fk, K ] (mm.)=*l [ <?!. f^. ] (cm)'. 

10 * 1 

10 = 1 ( f^. ) (m). 

10 :* 1 

10 = 1 f^c^rrfsi^t^ (f%. fs{. ) (km). 

ffes 

#*r v£i^=IC5^Tr?!< ('British Exchequer ) 'SffWT 

vfl’yfB 62" 

fiif^g piir<f v£i=f ^isf I .s-<p # 

‘5'4' ®!5r I CM? viiTs ■sitf®t=Tr?i fc?^ c^"»urs*r 'e 

arMii*^r ^^1 :- 

1 ^t^ffr=1760 ^"5 
• 1 =3 f? 

I’p5 =12^f^ 

^51 ‘ipM?’ ( Furlong ) v(W s | 

1 =220 

8 = 1 I 

A 

£:Ttc-r^ c^ f^f*a 

1 ^fi?=2-54 C*I^5q^ ( Cn. fk. ) 

] =30’48 „ ( 5llif) 

I =3 #=01*44 

= :vVt?=*9144 I 

100 

1 c^ll^Bf^Bt^^-SO?! ^f«P = *0328 # I 

1 f^^ = l 09363 ^«r = 39*37 inches. 





. S«rtfsr«ls 500 5(K) 

¥^ I Krw-?;d fk^^ I 

[ A 500 yard track has to be extended to 500 metres^ 
Find in yards and feet the elongation necessary. ] 

I 'Sft^RII irtf^, 1 metre = 1-09363 yds. 

,‘. 500 metres = 546*815 „ 

500 546*815 yds : 

Ttwr^ ^t?l = ( 546-815 - 500 ) yds. 

= 46*815 yds. 

= 46 yds. 2 ft. 5 inches. 
1 - 5 . '« (Units of area and 

volume )—( ) ; 

(TT-lS^p^ 'Q 

1 v£i? 4Sfl t 

C^- 5 ^^c«f*?: 3 [’T Mt 'e ■sf’? ^ si ’^1 c^' 3 i?p.i 

-!>t^ fkt. ^-itCTOtl 44 -T- H*i\ 1 

( 1 sq. cm. ) I 
cy,^U U. 

( 1 sq. ft. ) I 

^ ^iT^r, '?{’? 'Q filC'^r'TfB 1 

f^. '^ra'.^'Rt '1^1 1 tms 

.«ST v,,\ ( 1 cubic centimetre ^11 c.c.) 

w 

c^i <si^ 'S ^iwsi 'src^ri'fB 1 

vfHF^. t^. '^^ 4 * -i<\\ I f^rc^ 

v£i^ ( 1 cubic foot 1 c. ft. ) ^ 

R ■(%. ‘|i|^’ (litre ) 'Si^C^x, 

^T?l 1 4 ' 4 'i I f 4 C^t 4 ^ ^451 ’iJftcfil C 4 ^t^ >ilT^ 


^14^^ 1 
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1 $1^^1000 I 

1.millilitre (ml)*l c.c. 

C^f2[,Vij5^ <2fW 

( gallon ) ^ I 

1 =62 F 'st’f^rr^rN lo ib \ 

1 ^tjt5|i»=4 64tii^t?r 1 
1-6. ^?Rr I 

^fsrr® ^ ( matter ) '®rrc5, 

^51^^ I CTO, ^<#1 C«IT^ ^tC5 

^ I fJT ®rs!^fc^ ^51 tStrt*! I 

’fitf^c^f ^^lTf5 ?ftf&i(T^ ^rc'^s^ ^511 ^ 

f^sc^rtaiTtai 1 f^cmsntTO i 

, 4“ c^c5j:5 ^fRTvirr^ 

<tf^R5T I 

to sntc^<i «rt**r 8 c«t8^i : 

10 toir'T^I (mgm ) = 1 C’^%’J^r4 
10 r»Tl^ iTft^ = 1 c®f^ ?t]tK 

10 C^f»I?m = 1 Stm (gm ) 

losing =iwt5n»^ 

10 ci&^rint^ =1 c5T:rt5tjt4 

10 r^ffT^ ~ 1 Ckgm ) 

^7^ f't v£,J[ »''1 T y*\^^ ^Ib) I 

o£i<r^'S ^^tf5r 

<^1I 

Vfi5i «C4< C^ ^4^ 4^'" s^5fw 

to 4«I1 ?^«1— 

lb =1 (o2.) 

16 =- 1 ^t^'Q 

28 =1 C^tHf&t4 

4 C^toT4 = 1 ^4 (cwt) 

20 ^**r4 = 1 54 

114 = 20 X 4 X 28=2240 I 



f 

1 ^930*93kilogram* 

«ij?»nrp( I 

«siTtii's % 

TO 1 453*59 I 

lf^3ltsr[t>l=-2 204 I 

I 'srmi f<Fi:?rt2in’i «f4t Mk i 

40 seers —82 2 lbs vU^* 1 lb = 453*6 gms. 

[ How much heavier is a kilogram than a seer, if 40 
seers weigh 82*2 lbs and 1 lb w cigh» 453 6 gms. ] 

[ H. S. Exam. 1963 ] 

I 40 C>l?r=82*2 

s82'2 X 453*6 gms. 

— 3728592 gms. 
ssS? 28 kilo gms. 

3728 kilo =-40 seers. 

Ikilo g^®g = 107s>.crs 

1 ?tt* 1 kilo it*! 

107-1-=007 kilo 
w - 70 gms. 

1-7. ( Decimal) ^f^*r| S 

rs. -Tl ’l^fsCT <1 =C^[<1 

ciffe mt-i c^. -^iW W 

■s5t?K $5b vil4C^ W^r 'atC’K ^4 sT^f I 4t^i:'l C^®4 

s-^f I 01 

jq4 ^44 'Sfgj oq4C4 , 

?3 j 4! ■» 1^*514 =rr^ I 0^514, 59321 fi^§T<-=5St3?l 

= 0 59321 ' f4^ v£i4^ f*f va^. *£)^ 

?f4*fl siT^l C^si^ 3 9f^=3x3=9 f§=9x 12=108 = 

« 

^-^Jtf^ I bKf, '“TITO '« ^44 ^44 C^S4 





I ^ ^ 1 w*t \f 

f¥§ 1’qst^^OT'e^ai 1 <Tf^5T5, 62*5 <11^'«1| . ^ 

3f^c^ (2mi ^ ^t 

c»fr-t f?9r^ 1957viifVfsi 
\yi 1961 'e?R« 

I 

^^t^«ls 

^<^^■Si^ CWTTOifrlr^il fsf^^ 20 C»Rr ft^, 5 ?fTm^' 

C^ 8 ^t’TS FTf^sr I CVft^t^lWt^ 20 f^C^n 

5t^51, 20 8 f^5f I CTOl 

ott^T5[tftc^f 5iT« c^u c^.c3r ’spf^ 

I 

[ A person went to the market and g.sked the salesman to 
give him 20 scers of nee, 5 gallons of oil and 8 yards of 
cloth. Due to mistake the salesman gave him 20 kilos of 
rice, 20 litres of oil and 8 metres of cloth, Calculate the 
gam or loss of the salesman in each case and express the 

result in metric system. ] * 

1 1 0*93 fwl 

.'. 20 =- 0*93 X 20 = 18‘6 kilo 

CW.'^A ( 20 -18*6 > 

^ 1*4 f4C^1 I 

1 ^rr«W = 4'54 

4 

.*. 5 9(n'em == 4*54 X 5=227 

wuj amsi^rrc^^ ^ ^^91 ( 22 * 7 - 20 ) 

-27f=lSH I 

1 ?l^=09ll , 

.*. 8 W= 0*91 X 8=7*28 

wzm CWT^msl^ ^<S ^ (8-7*28 ) 

=0*72 I 





i^, «TOflf<i^t 

f^. 'S f»f« 1%. *451 ^ 5 to? ^ ^ c^fNf^ 

C*Ti:^ (mean solar second ) ^ ‘C»ll^’ 1 *1^ <1^ 

« 

(t^UQ ^tC=?^ (meridian ) 'srf^3R aFf^r® C^ m 

rj^ a*? ( solar day ) ^^rj J55 i 

7 ^ v4i^ 5I?lT:i ^U? ^ 

I *4^ 51^C5T C*ll?ffw»l ( mean 

solar day ) I ^ C»’'l^^{:=(^ 24 *4^ ^1 ^ 

4 ^ v4^. 60 «tC5l^ v4=? ^?tC4 ^jfl ^ v4^ ^Tn 

fsif^C^?r 60 4T 'Sm^ <^1 C’lC^'Q I 

24 ^-cfl-l I 60f5if*ti» = l^^| 1 60 f»if'!^&i 



•sr^Tl, 1 <?K^^=^- 


24 X 60 X a) “ 80 100 


’TS 


^ >a^s. ^sra ’i§5!t>( 

( Measurement ot length, mass and time ) 
1-9. 


mil'll 9 (■^T[i <)Ji?r^ 

I v4^f5 4td< mc»<' ^H^C-f *44* 



CTPr 

c5T)^f^^tc44 ^trt’t^r ft5f *4m *4^ 

tf-fm’t'i ifN 5rh( cipr (1^ m. f^Tr) i 'sftqpf 

'e fiff^fqtei wft Tifei I '$^^1 ^5tc^ mm ?ir 
fi(^ c^ I w rntf^^r 

2 
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<?rl AB 5it^5if5^ br^ fwi ^Prr® i c^fBi:^ 
v£i^^lr^ a fT’l wfS AB 

f^f^1 i A err^fS c^t5{ 1 ) 



’if^ff’n Mt fk^^i 
f^3i l^r 


^fj’S 2trc»^^ ( reading ) ! •tW ■'<f7, B 

■sjr'A^ 8*9 ^.^’n 9 c^. R-ii‘< '-rre^r cWie '®itc5' ( l-^i f^ii) i 
W B 'StT'/f^-l C'kl^ C^CM ( e3^c-c5timation ) 

5ii6tr.Tir 1 f5!fsin^^?(C''? vt-r»t?:^t 'ST’f (.^Uz-^ ^fzk ^Tn -ii 

f^mzk B sfir?^ ’ffj 1 B-«it?:?=T 

^ri5 8’99 R I 

^2t?i ^i5r«T, AB ^«T’«n=B '.tifc^^ 'ti^-A '2rtc>?<T 

= 8*99- 1 = 7*99 Ck. f^T. I 

^,5*55^ '^^Z■^\ 'I't^ ^f-c^A AB 

bitr ^]\m\ ntfe^ t * 

1 -10. ( Vernier Scale ) S 

v£i^ Tp?ir>ll 5tfn^t-<i;f f^. ^r^Vin I v?i 

^t^l m\ cm 

1 ’fsr ^s»r ’It^ esteem 'siH’m (eye-estima¬ 
tion ) ^511 I 

^\z^nm\ ^ ^1 J’f sTs fej 





»WC«cl 

Hi 


f53l in 


• f (• 

OT cjfntcm I ^ c^m 

( main scale ) ntni oj^ 

^^i{m ncn I ^ |,,,, , 

ni nt^fi Ti ^cn P»wc^' • * 1 11 11 i 111 TJ 

ntc^ I c^cn (?i 

^n'Sfn c^rn^r 

^^fi5 c^ 1 fn.) 

•5t^c^ fpl c^t^ 1 wf^c^ CTf’:!:* nt<5Ti1 ^i5c^ci& a, 10 

«rTn cm^i 9 m 9 fn. R-/;-^ n».t=i i 

<iit \»tn^ nrc'<F I «tr*{?iiC'i^ (tfr 's^rn: ^rrfnc^ cn^^ 
«tf^^f< R^IT ( vernier constant J U-k I 

'if'',* cW'i 

n Sr I'l f'l? n«tc^ ‘(I'll I in *.•’ fbrii r.'^tnd n!^c^c»; (.y, 
10 i>tRn<f '^tn-=^'1 9 'iin 


.*. 1 


*1 

lf> » 


^ {*^J X l = -i'^- f^. U. \ 1 ‘>1 =1 m.m. ] 

• «rf^Kt-i mr^=(i- i^„) f^--' ;V !•■- R--^-‘0i cn. fv. i 

c-fni nt^'cTO cn «r{^RH ’?:;<! ^ri &t'^c^ ^it^rn 

cn-^vr’'Tr nrni nt'^'c^ -^t?! l ('.nf^Tn’5t.':<fli JOO «t:ni 1 »tn 

1 fn. R-^£i? io*'»tcn‘< 1 »tn I 

[fv^i^’«y«f ’iWirn'S^.g ( gcMioral* fonnula ) tt^lfs^Rs^fCn 

^'*11 nre^ :— 

^;*r *vi ’5rsi=^r=-f (w - 1) *!< 

1 'rsl = ^1 C^reei?? ^^-‘I ”* ’ * 

m 

:. - |l - - - ^ I :< uw.m 


= ^ X 5551 c^cefii ’!S3r®*r ’n-:ni^ 1 ] 



I 

bKj 

^ '“0 A (srti^^ t^r^t^fi 5r« i C5ir«r 

a B <£it^fB 2 CT. t^.-v£i^ (1^ f53j) r 

1 

.T^ l 'lt- WlV 
1 2 b45 ftl 4 aas 

B «Tj%3 

>ir5tr?T 
f53I 1^ 

^.5TC^^ vfit ^N-l|f a *lt^ :^f5 I ^tf^^(t<J 

1 ^ ^31't^l 

atf^tC^^ 0 ^tt’lf^ B '2ft:?? f?isit« I W C^ 

0 ?r^f& ^ yin f^^tc*? i if;c^:3i 2 c^r. 1^. m? 

^•^ic^p i cw:w^ n^i 2 ct. R i '-^)-4t ^-il^ 

f^t^ifc^- r^'-i^l I ^if5?{tr^-^ n=i 

‘f?! I ■'Sff^iit:??! 5 iffn 

^5i-:^:5i? f*if^?TC5 I v^ii' 5 

'stf^iit? -s*! ^^151’tT^?I1 ?(f?C^ ^t5l 

B (2f(CV^ ''Tf4t ’Itii ! 5 X -01 = -05 CT.. f^. 'it^^ 

■5jt*i'^f;<i U'^% <llis I 

= (2+5x'01)cm. 

= 2 ■+'05 cm. * 

--2 03 cm. 

[ r<;®i*;’ vsi ] i 

c^5f 20 ®tc^f 

^ 20 'St’f C4m 19 CTl®! I ^ c^usi# 

.q^ vu'^fs ^ 1 f^. R-'S? ?^c5T ^\f^m m \ 




«t\ « 1 I 






I rfae vernioer scale of a barometer contains 20 4ivikoi!is 
«which coincide with 19 divisions of the main scale. If each 
of the main scale divisions is equal to 1 m. m., calculate the 
vernier constant. ] 


: 20 ^ 19 1^ 


Uo » » 


= % 

•5~5?rt* 


~U“ ‘20) 

= 1 ^^ mm. 

= '05 mm. = ‘005 cm. 


l-ll. 

ti'c-ica. (1) •SJ’HI '2) ^1 

:Vr;t't s '.3) I ??c*< 


Tl^r< C^-C^TiT ^T'1?'f'1 UM i m 

ifC'-l^} 5in>! fj^ 

( tlllckn^.^s ) •‘I, ( sphencil Mirfacc ) ^ 

(radius or cut vature ) ’UrntT i f-(Ci 


112. ( Veimer or Slide 

callipers ) \ 

s I'S *1*^ f5i3s i 

^ I i?rre cm 

Tffsl (jiw ) A 1 m ’ll 

m\z^^\ ^f^z^ ^TrfT ‘IiTn 'mr? 

2PyS citmwi ^\z^ 1 wr:5i B 1 vr» 



f^n Is 


9 I ^r'f.*'^ ^f'>'f 1 U. I'v. j 

'TtCSi^ ^tM?ir3 *01 rr,, f\, i 

<2i«lt^ S ^ff’ir>' I'nA { l-i, 

’•('«; vft^l <WH >i-''®;ic’g 

afV*!! (U •{* fsii) I '«ff5?irc'i'i r'-p»M?5! (j^w.■<>■:' wW 

?>»C'; -£\\\ '^iC-j »tf^4ii?:-i'i >!“•>)»-' vf.-jf vs| cKiy^^i^ 

vfU^t^ p-^f^i’il'cw ^'t^l e-'^CT I ttMTii:-vi 

^iPlKtl ftr>ii 4t^Kl ^ >.^T • c^j^f 

4f^C5^ -^rif^?! -^It'] fs| y^iitc \ ’ll^ lHf^4 >1'i 'n 'rll 1 

Clf? C'-tT^l '‘l-npl'^itcyf" C^. fn. '3 Ht. U-£[A 'IN'ai, tfjpCT JtT’I 

I 

^Pt^l f55 . 


9l^J f^?I S 

-TT^rffr C^tS^T «l1caj^ 'S=!’«PT C^I 

Tff51¥ !S5i& (instruTnontal error ) 'Sire'S f^-^ll 1 '5l<r'?, ?;?i f-^f*nal 

<nfk7r c’^cffi's n-wl’t o-vrre’tn f^f-t^rc^ fV-vl i 

sfIS ^fe.i i c*r-c*pc® w’^ri c^ ^tf^^rcuir 









O-Tf’T ^ o-Ttc*rii wucH iftirtw ^ wrfir vrt^irtCTff' 

* 

c^-^tfSr f^’fhs brew’s »iff^ c*rf«f i ^ 

'»lt^Trtl3Jir O-'ft’f C’^PWH o-wlc^ ^*itar ^C?|r ^^1'stfWs 

^sKr ^^(75 I iflt'STc^^ >[ff5r^ ap0^«f TTif«i*tt>T^ iitii'r® 

»£r?^ •^^ I 

1-13. ?f1 sH^C3Ftls|fellI ^ ( Scr..w Gauge or 

Micrometer Screw ); 

t5 ¥;i—’Til’ "^&rc4^ ^if>I. “^1 '^il cr< (thickness) 

f5[^51^fC^T ^rif‘i^,(<| ?jir '4^! I l5SCvTHli 


s AB .rr-^fs W'\ vr'i^t^ti ^ \ A 

':?it^f 5 I »rsii 5 H ..Me:. fsoR fft>(j 


^TiTM^ ’T'lRr.T ’fteii I ct?f!j''^^ ">fT'S*-i'i 

^!i?l^i'::l ev ;fi 
(reference line) i:-, i 


( axis ) 

r.^ e.’K'l '^"\'< ^t'l?l (M 
aiy^<i’.I 



c^s^t F '»((!:&■, *[rt H BipR-H ( cntu’ar ) r.«f.5l 5? 1^1 

\ 'Sf-ir^T ]?r: iD)c<^-iT >6 

AB WQ JTRci(-r’r.«?:s{ ^ti:< i E ‘ 

^’=nf5 ?t3 ^R1 C wrSiJ ^fvT ^5’5tC^ •5’, I C-wsfS^ 

C^-£fi^ AB ^fC'S^ A ■'f!?| I D 'JW '■]515-'C'*1 





E c5Trw <n Ercnl?t3 *?c9i '« ab 

^'Q C»rrsft^f^ ^sm \ E C^«lf (linear) OT 

^ to F vil^Tt? <s<AB W'sfS 
^1 I 

^a?l S UE,^ ?!# ?(T?l?T^ c?fc^ Msim 

ip^«F (least count) ^U[ \ ^?f5 ’^«1 ’^'t 

Tsit%^ '^T^-j ^-g; 5if^ I 

c?fC5r f:w<o-Tfr^hto c^w*(ri?-c^^^r ^tof»(‘*ttt^l 

J5f& '5j<vj<it5-C-s I ^T?:TC^ cng-^’l ^1 AB FfS bqf^ 

^^^1 ^Pl^l 3P-f(5 (pitch) ^1 I 

1 f-T. fil. I ■5iFr'Ft?l r.^tu Vrt^t '®ltcw ■®t^l 

U^] sN <ff<':3T ^?^‘< «ir«iii ^f^c-t i 

T5ii'i‘^r^ c^w c*iT& ^I’f 

1 >ifvf b^i'f :<r f,*fc«i loofS ®ftc^ 1 fsi. R '^tn 

.‘r.--=Tjiy R-=-01 f*i R'sj’Ik ^?.f5 

li 

100 ~£-ii:^'< -ii'^ »tn 'T'li? I ] 

'('ll ’Eit5'4, 5iif’ cbrcri <j(>i -iif^i:^ ?;k<i i aicfl^'CTC -fin* A 

<2irc''?'T D ff'-ifS *5(ic'? artc'i * 3F5C‘i^^T"*f«i’ 

50 C5r6ff*'<i'i;5^ ’fic-r A v*i‘Ts C'^JT'-: dRxiUiy 1 EcbiT'S*? 

>f3r/:‘'!^ frg ’l? I U’lC’^ CSt^n WV'i'l-n lb) J T5(.R 

' •» 

^f51tc?f I ^^l^ 5 R fsi. 1 

b4‘4‘ft^ I '$■^3 ^^7 cizmi ^n- 

c?i*fR c^r^?i C'tJtsi vrr’t 1 20 iffin i 

^5C6i h.£^m ' '“'7 201 f«f?(l 

'^Uz^ /!^s ^rck ^ifr ’ft'eTi! 

« 

*Ot^= 5 mm.+ (20 x ’Ol) mm. 

= (5+'2) mm. ~ 5*2 mm. 



(1) 'Sf^ c^’^ifsrv apt 

'^<K A 'S 0 C^tsr fwf^ ^rl f^Httcpr ^tV 

0-?^ o-^tc’t? Sift’S frf^iri ^fiF ^i?r ^ar 

aptffif I igsl^ ■jffjn I ap^rf’t^ ^cs apt «rt^t 

1 c*!TOai c'ff^c^ c^ A C stl'S^^ 

Sapt^PT^ C^eT C^CTU 0-?f»r 5rl C’li“*fTJi 

■**ff'Q^n c’tsT fw*?h5 fwc^ \ ^fw ^apt^l^ 

c^m hf'^T’iF 0-*fm ^t?[^?i •-U’r ^-^-r ^ ^\>i 

c^ft i 

(2) aitf^c^ ^^C’r A ai-<« (i >5itr<«^^ ^w c^5{ t? cwtc^ 

1-14, ( Sphciomctcr ) I -Si* ’IC?^ 

{ concave ) "1l ( convex ) ^'/.'' 5 'i'^'» i-^IT^It'-f 

cm 'thickness) ^ftMl 1 C^c^-.r-^«'l*Tirvi (principle) 


l5'S'v ,fur«i C'T'ii'.''* ?'*’*>:fc* 1 *A, B C 

fli‘=tVf liT. 'i!^-f5 5,vii;j,- I <,t: 

'srfff^^i't‘r<n^^ ^^’cs v^i^fB <l(ie-4ic?! pg vD) 4)b ^rjt^'hf- 

1 fw52}i^ We^ 

I -SftC^ v£|3T.f5 C^*I (S) '®(.T?^1C^I '^WZ^ I 

C%ZW^ (T) '®rc’i- W I ’^!''<l D-sciewf6c^ vij^* 

^C5f JTC«f‘ bapt-ft^ C?5lf5c^ '. 

5ar4^r^ c^ci^B '5fr^r< * 11 ^ cm'A'h (M) ^l-■«1t^?^,l b«iib«T 

I c-?®# 0-^ff^f ^icnr 


wtn '7<11 I 

=*ltsra S 5ffiiS s 

J^-C’tC'S?^ T-5 vil^ TOI'Q »l=1^ 

^^Z^ I papr^T^f o-ffl’l 
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I ^ ^ ^ f«?T 

hf’pf 

c^5ifB?r ?ti ?nf^^i ?!^T?i 
^1 

^5*^ ^Sf5?f f^5 I 

1 f^. f^r. ^ 

1 f^. f^. I 

oit^ 

«N ^•.■»i]| ^t?i ^f’t 

f^iwc<l I 



f53f 15 

i'l if- = 


?>-f’l^. 


[ '^S 1 f^^ f'f. -"ir T>iFt^t<f c^c^i lOOfB <»)fc'f 

» ^ 

5f. i.". tIaI r^f^r^^rc'r<i 3u; 

»K5[iI '^I-*' «K ‘Itf^tl W-l I ] 

^ fl>'i(l'®ill (^*f (thickness) S 

n^] ?iT«<p, 'f-r^R c?!*:^^ ^rPiTT ?tc<n 


Wvi.l 4T-Jf^ ^t^i D-^ttr^^^'^ ^'«lK'ii^ 'ii:'* 
’J^ivTi ■4f:5’'^ W ^’3 I ^1llL*C4 

'■S1-5 ”51*? 4f<C51? ^ •'T-f^C'l 1 '®rf^ ^W^\ D-‘'lT5f- 

Pv^l ^T4j 4tC5^ f»^4 mi 

•'i'-:| ’'■ffs':^ ! viirstc^ D-’itn'"*'::’? '4fC5^i ® f§4^m ^ft^tr^re 

^^'4 ' '«[7r'f-^ S-'Blft^T^ C^*1 M-"C'7f«f^ (MW< C^ 

♦ ^ 

5117 ?»>|] ^l?l d'siil ^t<T I ^7^4 

c^.=7 ^1(^ i ^\<f\ 5:^r4r7 I >£!^-5ii?’ 

-f'^A A 5ljjm7 (mz<m C4m ^7f74 C^cq-T Uw.% 



•* ' ' it:. 

» I «* 

(against) I ^ *rrk^ '««t 

cw? ’(Tck »if^ c^’f fulfil 

I 

•^1*^' ^r<ic^ ntc‘<T (^’s flif) I T-|n 

■4T5^C«^ ^’51 "<^4vilT'. ^r4^l Stu hR<P « 5^q5T^«t^ C^C^f?! 

“ptr^ 5T6 I .2(f^f^(^ <it)i '9 fr^ir <ird^ ’-^i^^ic^s^i c-tm i 


(ii) ^uF$1 S 

c^U '^^^^ il xlf^r* ■^t^i 

^=r.fD Jisi-jeT -cts^jck siiMfipF ’(li srq itri:?[i 

5I’vs:T< T*[«^ ''^•{5'ld!^ ^5ify 


^■?':"i i ^i-^rc'^i T-v'fM '•^<5t»5ii c=T*f 

^.pr.-^ ^Mill e7^^:T T^'lTA I 

"itwH^^fDcT ’Ta?'';cn >\\\'z 

"^*1 ■'f*lt^^'^ I viS* 

hv<^ ^i."r>TK f.^M 
^IXS. c.^-'^^>i ‘".li^ll ^ft>TA 
"ffri ^t?’. ^\2 I 

I 

yiii /i, (i*-^ -•ix 

f52i ) I '^^l‘^-\ A, B 9 C 

1 ^ ) C^ 

fSTf^ 'SfitCW?! 

’t'P ^fif ‘a’ ^^1 



I 

\ 

\ 

'* \ 


\ 




I 

1 


x* 


H 

f&li i^'r 


FI *Tfp®l-'’,IhT''r ‘R’ filtirifli (equation; 

^vC75 nr9Ki i 



2S: 

* * ' I 

t t ' •* *' 4 

t aiWM; ' 

c^fltf^nr ^csnt *0 fSi^w itii^ ABO 

<1? (1^ ) I D c^f^^c^iir 

C^ ‘frrs’-Tt&j T« 'Site? D-C«F I 

P BC >5r«rif4*5;. i 

AB=-AG=BG = a, 

9 2 

AF«--AB®-BF® 

/tis 


.'. AV-=^^^.a 

2 

f-»s. a])=B.ap=2 V3. „„ ;• 

Ji V '* 

P’S? •*i-N fM c?^ I ‘t''!>'vii?i i!fr,’5?[ *rivff^*5^ siap’Jci;?: 

H] I ■^3p vrj 5iir^;i D 

■^1 1 ^^iTK El)---/i. ]rj3 5|ij.f tiPlCsl 

l^’T Ff^^il v£<< ^ap.'^U'T '5f«P«^ nii< ^r *^■1 ^fac'< \ 
C FJkf -xiap^ril ^Tt>i 

=211 

WTffTsrf^ 

A<”-. ^ .ip AlJ" ---EM. D'M 


a 

2 


B 


JSl 
^rl/?J=2E. 

o • 


fbV, i^ 


!{='■%* 
(\h 2 




1-15. C^5|5i:51^ / 

>r5(^-cf csf-cii^ CTH’T^T <irT-'i1?:'1?[ T «'Sh 

% 

^'<^1 c’^3i^f5T ^i;ii '5tf^r<i, ^jtf^’iFf. 

^-C9f^ sf^fT \ ^T^FSf^T V^'SI (regular 

31>r*5T C’*^if5f5T C*f'e<l1 ; 




*■ ' r 

(rectaiigle) f ^ X ^ 

tSr^^C^ni(triangle) (ba&e)x^BB’®i(alutude> 

(circle) « « ^ X ()® >« 3 r X 

(spheie) C^ W'-1=4^ X ( ^jt^t ( V 

CFtrsu (cylinder) ^ x x T • 

^1 c^tT^r c’»r3i^ 

I ^t<i 

C’fNC^^ C«f^5T«3r X (^T^)® 

S 

C*fif (irregular) Usiiuarcd 

paper) ^ f*{f^ ^^1 I ft M ^ s- 

v£i^ ‘f<rf5 <«ti <<^^1 ^ r T 

C5t^ vft 

^H1 Ui<^ C’sfli^sf ’ftc^ii 

^tif sri I 

^t^sr ^'Q 
vfiu 2iCeHf& ’f:? 

Tc|C^^ <‘ytr%t3f I 

Ti\t 5 sq inch i£l«<r4 
n C^3{?F?I 

^9tcs« (flai c«t^ ) I 

c?r^ f^ 1^ 

I il^f5 Cf ^ «l^ '«l4t^ 01 inch^ 




1 mile ip# Cfrt" ^ ID miles f viic«ft 3 f 

^51 1 inch«10 miles I ^*<1 C?{-^ 

^?fc^F5 ^ 5f-tJ(i ^ I 5JJXT 'srf’Pf^ 

f%«ii ^tc^ ^i^Tcw^ ^\ -^^mn «(fii?:^ ^^^ 'arc^wc^ 
^^1^t§[ T|tf i f^’iSCiT 

^^f5 ^1 ^5tc^fii ^fk[i^ I ^^T5{T?r 

c?rr^ 

I 

c/pii?F5T=<Tit:^:ai^ CTT? J^^^JI x Ji^f^ i 

1 - 16 . % 


(^solid figures) Cr<\X <6 ^55^1 ^i|fvic?j^ 
^fBif '^^••{ ^<fi m\ w§j 'SI mi »TmT^ (??sT, ?ft^ 



^1 f.c?rw ^firr^ ^Tfi[ i (fsK i^) <fc?(<ff& 

^51 'sitf fif^f^^ ^ oimi ^®T— 



































• ' » I ' * , 

Parallelepiped-v£)^ 'aftTO « bwl X ^ X ^H5^11 
’qjpF(cube) „ „ =«bT<TX(«mx^^1 = (bR'j)f 

c^rr^? 'smf^^=t5ry8 (r«^>rr<) i 

^ft^1 (right circular) C^fCvS^ —C’tt®! 

C^-U^pix^B5^ I 


^?!1 CFfCS^i i C51vS^?f 

'6 CTO ^]t>T 

=?i5TOl ^tfr^ ^^1 I 

TOl CTO^'^ ^t^'SSl = CTO c^-3i^^ X ^55^1 

7,72 

-= X/l 
4 


[ J = r,7tt?i^C'»t< 'Q /i=^155T| ] 
^jr=3 ^Tl?( i^T 41f% SjCTO 

^tc^T5.il ^<1 ( 3-7 'Sfs^ci^w ■irfiiT ) i 

w<?i nsTtc^H ^4 

(c.c) TO 

siff^ C5fS^ (measuring cylindci) <1*1?T1 
I 1< f5ZJ\ C\>\L^ 

c^t^nwi I 

1-17. ^i(?r (Measurement 

of mass) ; 

r<f«g ;5 C<t< »< 

cTO^rfS ^ ^TTO -^^i 

(common balance) I 'ii^ 

<7vsQfiT (2fTO (standard weights) 



'^rnr^iT c5l»s 
f53[ 1«| 


>(f|vS ^ I 

t2(’<tsi 'TNC-r?! C^m ( IW Si*, ) I 



X . ' W ■ ^ K t ’0 

(Balance l>eani) '^'8 (AB) t 

(knife-edge) ^^1- 
fT<s |?^?| (C) “t^ 
’5rr^Ttc5{i 'srtc^ i in^ 

C51^ c?fd^ 

<iNi ’ittr^F 

CSf^f^ v£l^f& ^l (pillar) 

H-vii^ 

(rod) 

>rx^ I K-Flf^fS 



iw 


vrsfB ^1 5ftfw5 I C-ii^ 

C-^'-^ oft^ ’(Ttin 

?tf^C9T I C-v£|^ vil^ ^cll 


{fulcrum ) I 

{'^) ( Pointer ) t di^f& ^w ^ifel ^eilTfCQii t3^ 

ei?i'5rc?i ■®ri*i^ I TO ewT^ ^lii 

Sifter £fl^ ( pointed end ) C-^C^? ?f| b«ltb^ 

w I ^5irw9 «rrRc«i 'i'lf srt^ o-wte^tj RR^n • 

(’f) '^^tHf35 ( Scale pan ) s S S >[^T51 
nt3j A B %m ( stirrup ) ^'snc^ri \ 

^Tc-r^ ^c3[ ’inn 

$ 

(^) A n’Js B -sftc? ^ ( fl, a ) sinttCJiil 'Sitc^*! ^nitn 
^rR (lioiizontal) ^^ ^ 

(^) '®s^5!-Wf% ( Plumb line ): tfre^ 

(V) I ^ H ^m f%-^i 


at^n m I 



irfm . 




(F) ^ 

'af’s-r ^ 

fsrm mrrc^ ^ 
va^ 5rim 
I m 5(* tk3f 

a^sn 

^c*t 

«^ca[?i «f?it«( 

’Tf^fcm I c^5(5r, 

100 -srnw, 50 -stTt^ 

^‘■^JffsT I ^S'CT 


( Weight bax ) X ^fW'S ^«Tra 



f^\ In 


c forcep ) ^tc^n 

^,U~t c»f';?ii<nTr'? I 


c*i*i»i f‘^^^ tci. nTnTsrr^ 
-1 ;f?t'. 'i'*': ni^n^tu n-rcsn -.Ktm vr , <](■>[, | 


^i*ft^«f ^j^Tsr t 

0 

r/'FWii^v ;tc 1 <»^ 

'-;tf*1nf-5 ■'’■’t'l U'?‘'«'TI’l ■?' '5r=?5?i’5?w n'-ni 5', ! 


•I'Ssf&r.-'T- ^r*i nitnt,!'st«iU’a 


^ s£i ^f ^ 1 ni & n f< I "j-t s-r^ i <11'( ^ r. c^^*! o: 

I -jsiiJfsfB 5{i';?f*.'i' ^/i>cnf<[ -t\^ 

2 .W CTinn o-wR^in >tfi-^ '<tfncn : 


csini I j 


^s^m\ '^J:^ c^, ^^tnc3f mv'^ ^■rfett?t?[ 

3 
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( Req^sites ol a good balance ) < 
f^fiifil^ ’«*r'QfiT ^9itc^ '®t9r Veil 

(1) ^ ( sensitive ) I ^<1^, ^f’ritaf 

srr^fw *Jrf^C5T ff'aft 
^ t 

^ t 

(2) (fcnio'> ^'Q^l I 'Sisfi^, 5Tsrr5f 

'f5Tf«ttcaf ^5Tt*tfaf vrrfVcsj . 

(3) f .=11 ( stable ) 'STC^rv^r | v£.^-<m 

«ifc*'»trr«i^ 9^^ ^11 


(4) ^ ( iigid ) >ac>im5f I '5r<K, ^“■t»if?r 

« 

31^^ i 


1 - 18 - 'S^ { Principle uf weighing 


by balance ) 

'^f6 ^1 ’Itf^rsT fsIt'ITCSl '',f<1CW?l '11? ^!t^*>l1 



3®:r 4f*?’If*1 
f5“<i li (i) 

nrf^, 


jsir^'.lr.ii 2f3{T‘l 

CSftlj ’lf?(^W <1^51 

^f«1?il ’t'ff 'f'^l X-'< 1 U I'i) *\% fbr-<} 
O f 4 * 5 C '4 CA*^ ■*;pil- 

ti'f3:i- '.^f-r>C^ ''i-ir-'l.^ t.:<r,4 

TffC4 ibz\ ^■Hu[\ 


■<ig=i X AG =^T^'«fnH esw X BO 

AO = BO, 

^IT-IH viJWH 

^ = WSi 



35 


^ ^ ifm '•it^ W5 «2j^ '6^ 

5Ff?ic^ I ^ AO «iitn bo ^ i <Rr, AO«jfi 

d|^^BO=5f2- 

^!r, ^T^-’^sT’ftc3[ 5^^ iitf«i^i ^t^r 

^5mnfi f^f’fc^ ^tfir, 

Wxt;|=W]XA:2 ***(0 
viiTt^ T« ^tf’nii 

I ^Rr® Wg ^^^1 «fcnm ^tar i 

>ilC^C3r, 

WaXrj-Wxjtg •••(ii) 

(i) (ii) Ii®! 4 Rc 5T, W“ XiJCa ^Wi.Wj ;«:iX2 

or, W^-WiWa 
;. W= -s/WiWa 

Wi Wa ^ti^l '<[T=?T!( W I 

(1) -il^fS •{Zi. I c^R 

5 |r '^Rc^t «&5i ^lv(rii*C^ 51 6*2 gms 

5^®1 I V 

[The arms of a common balance are of unequal length. 
A substanefe when weighed in two scale pans, is found to be 
5T and 6'2 gms in weight. What*is the ti ue weight of the 

m 

substance ? J 

^ I Wi =^51 gms ^Tv Wa =t>*2 gais, W = ? 

mfkw=^ ^WiWq 
= n/51x62 
- v'3l 62 


— 5‘62 gms i, '2lt? ) 
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1 

(2) ^r*nrra[ 

^ 1^911 d5^f5 100 ^Tn 102*01 gms 

'arw® '6^ ^itm\ c’tsf I ^t?? i 

[An ordinary beam balance, with unequal arms, is used 
for weighing. The apparent weights of the same body, 
when placed in the two pans, are respectively 100 and 
102*01 grammes. Find the ratio of the arms of the balance. 

[H. S. (comp) 2%2] 

^ Xi ;C2AO=a;i vii^N 

BO = ;r3 [ fM l^f (i) ] I ^ ^ ^TnTCHf (100 gms) 

^ W X ;»:i = lOO X a:2 • • •( i) 

'art^nr, <flT^ (102*01 gms) 

^tf^, 

Wxa;2 = 102*01 Xatj -(ii) 




= 100xjr2 

X2 i02 01X;»:i 


jc,2^ 100 

102 01 

. Xi _ 10 

’ * .r^ 10*1 

1-19. ( Density ) t 


( density ) ^ i tim C^T*^ m ^<r 

V vU'-l? M ^T^f< 5f;( ji, D = ^ 

( Units ol density ) S 

f^. f%. c<i^ % ^fif '^i{ vi>^ <<1K^ 

^514’ C^ft-Z^S ''gmT3[t?l ?T{^5T VRif fjf. f^. 
H%\ii v«i^^ I 

f^. «j|^^ t ^fff i£i^ fct v£i^ 

^ilif\. ^ I 
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t 

^ 62*5 ’iT^'Oi 

*ii\. R ^T5^ ’BOT ^ ^ arf% 62*5 

'^'® I 

^ c’q, R f^. '^n.- '®rs?^ 

c^ w?, 'ii^^ f^. ^f« c»f ^=1^ ^n I 

W’f^ v£|^-<ir I W5T, ^ 

iji’it^ w? 10-5 ^-nri t^ sii i 

10-5 ■m'm «f1% C^si^tC^ I 

vii^F. f^. 10*5 5R I ^51 10*5 X 62*5 

2ff% ^^^^ I 

(1) vi|-<^f5 C^im 740 gms -iiT^ ^?t?f 100 cc. , 

C^T^ ^<^1 ■'f ^ I 

[The mass and the volume c{ a piece of iron are 740 gms. 
and 100 c.c. respectively. Calculate the density of iron. ] 

■^■§<11 M = 740 gms 

V=100cc. 


• • 
• • 


T\ 7*1 ^ I - r- 


(2) r.5tT5!C^^ 1 cm 9 ^»^ 32*7 gras 

I 

?Tf *'' 

[ If the radius and mass of a sphere of steel arc respec¬ 
tively 1 cm. and 32*7 gms , what is the density of steel f ] 

^ir 4 'srtTOni wRi "srtew c^, 


= t:;cX(^Tr>n'0» 


=^x\®-x(l')® c.c. 


_ Rft 
— ^T 


C.C. 




32*7^327x21 

if 88 


=7*8 ('S,W gms/c.c. 
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• • vwH 

t ‘ 

t 

(3) Imcttc m\ vflTs 1 cna. CFlt<5^ 

'e«RlOOgms 150 gms ^ 

'WfiH W ^ I 

[ A’ cylindrical tube 1 metre long and 1 cm. in internal 
diameter weighs 100 gms. when empty and 150 gms. when 
filled with a liquid. Find the density of the liquid. J 

I = 150 -100 = 50 gms. 

= •^{’5)^ X 100 c.c. 

r ^miK=0'5 cm. 

„ ^»f^T = 100 cm. j 

50 

3r X ’5 X *5 X 100 
= - 

31X 5x 5 

=^3.j^= 0-64 gm/cc. 

( Measurement of density ) t 
c^U «'filter 

^T'e?l ^ I >Tt?CT ^TtC=T --^1^“ =T^f6 

( regular ) ^^Z^ 

c^rRirtf^ I 

I 

( irregular ) Tff^ 

'ff®fr^ ^<H\ «l4T ) I 

1-20. ?|^?[ '^^•1 ( Weight of a substance ) : 

'srr^i a c^m ^rfe 1%^ ^’irsr ^rf^' 
f^c^f f^?ri ?r0f ill I 

5^ C^ ^ItfS 'siTl^ I 'SflF^.- 

fgravit>) -^Z^ I 



39 


» t . 1 

^ m CTO ifJm W irtf^ to^i 

^91 «R?^ ^f?{ I ^ ^^9f i«^'^ t£l'^ ^ c^ TOTI 

^fBc^ Ttf^c^ ’(tfl ^ I v£it w 'S^ ^ ^ i 

(?FTJ( C^T^ C?( ^@1 fiic^l^t ^tn 

^51 I 

c'^ffsi ’?’r^?c»cw f<f»g 1 ^ 

f^f»g ^tr^ fs^f^g mm i 

'®^C*f?l ^fi[3(t^ ( Measurement of weight of a body ) 

c^t*^ 'G'5^ ‘/it c^ '«nT*i«i- 

C^tt I ^1*s ( Spring balance ) 

*f5i <r^| m I 

S 1^ fscii -f-l^fs csf^lfRl ^'tlltc^ I 

rsTC<^ «|:t.-f l»t i(* fl>ci! Cff^ltwi ^t«T I 
Jit Ji^fB sMfCT^ ’=^1*1:^ Ji«tf5 MT^<i 

f;^ srfv ^1 ^^cniii 'S^c^ ‘^’FfS 

* ^T5'I' 5rT^tTC»T' /;<* PilSifv vi,^f& WC-S^ 

! J;t Vt^-Ti ^^<1 '21 fC"? 

* 0^ ■<Jif^rTc«^i mvv 1 

Wg ^f^ZT ^^‘r.'i Wic<f 'Jit 
’^^ift?fj c^fsgi ^1^ I '^it<i^?:®(^ Tftc?( 

'ir^Q 'sr«f«(l sjfti-ii vti^r-ti-Q^ Ji4$ c^9i 
«ftfi»^ vric^f I ’^T.fD'*5 >ifr5 Ji^iS m' 

t 

(pointer) '■^U^U ®5i 
91WW1 ’It^^ t ^1'ft’ C'f'R ^r^C*! ^ttC^T 
• . ^[fljr^i ;^|f^;sll -^1? S9I1 

fbii ir ^1''^ ' 

. 2f'^c^^ TO! 5?(:‘4 fTOiii ’^1?, 4'i^1 CvrCi^lT 

‘•■■T* 4T?I^ 5?i:9i cTOlil trfBpl *5;'f5i fj4 4r<?i] c^rt 





40 * 

OT Tti>i 'W® ^ ^ 

a-*rtc?t^ c=T ''Sifsr i ^(c^ ^itf^ c^, 

4f>rr?*i >f?(rs^'frf%^ i 

C^ "Sit* (principle ot work) 


*»at? ^5Ti ^ 3^rsrr?i«i i 

"^t'v 'jsri ^ ^'tfT^-:? nK<Fj 'srrc^ i ^,i 

5ii'<it<«i sm\‘\ »tc^r cM^ ‘-iS'i '<t*ii 

5?[—T?f5^ *1T«T[| m =ti I ’^* ^t'^rc^iT 

s^i{ ^^1 w^ I ^fpf c^M T'«c^ ^r;{ 5ics «i5^i ^iy<il 5^, 


~ti>H ^'M^T >THM«1 5'4! n<l 5fl t «15r<*! 

«^c'H T*iR»f?:'t Tf s-ir^’rMr^i ?.-i^ 


ill* ':^c?'5 'i'?i^i SI '-IK^ c^^c’^7 nfi*[i«i >Trw"i':! 




«i^c.Ti-.r'^H')'^<1 ^r^c'-i, fif»:( ?rw r«ifs5i 

T‘s5i^ ’2}tr ^?11-1 2fTiT«^«fS I gv£:.;)|t. r-J 


ij'f ^It'i'Q *?li* j'nh ^r7‘1'.^lJ *'1t5C-T 




fsa 


of^i ’^ri'C‘^ I 


-sTT-ii^ ;tc^ ^'f^rrs rsc'T 3Trfft^«i i@ri f’^fsir 

^ 'SRlil ^1%C5 »ltf% ^9|1 ^15f« srif^C^ 


1-21. W=fRl^%art^ ( Moasurcment ot time ; 

C^'Til ( interval) 

^*11 ^1 F.5T I 

5iTf5 ^iif^'i^t^ ■®rr5[5i '-pf^ i >9^ >rf^ 

^H1l[i5 5T ?5C3J ’IIRT; r.TO—spcJ^Tf^tt^ '^'<^1 U-jM 
TO Ftop-^f® C^ ^1 ^^1 





I stop-^ tro 4^ c^cmm 5 'sttift 4^ 


if-t^Tc’tf 4=?^^ »i5nrQ 
f^<?( I 

^ 800 Wa Sun¬ 
dial s(t^^* ^t5Tr*rr 

*1^ '<^^i ^t''^ I 4^ 

<5C^ ( surface ) TO 
1, 2 C5!^l 

®IU^ 4^', 4^f6 '=f^ ( opaque ) 
i^r,S ( vertical ) 
etc? ‘sn^'^ICJTl «ric^ I 

'«srtC9Tl 4 'SJ-^E5 <1^;® V|f^?(1 



i’b4 lip 

r.^'k<TM 



/Z 

" / ' 5 : 

'o ^ I 


F'Uii dial 

ft'. 4 r< 


WJJf /T^liJl 

^*( '4i'i-)i I 4y^r< 

Sun-diiii ^1 t* -i =.'»t'i‘-f< 

TO -^^1 I 1^ 

'•\\ fbC?i 4<i’'1 4*T'fi> Sim-diai 
/:»r^m*ii t 

1-22 C=^fC«f^ 

( Units of aiii^le ) % 


4'<5f& -f:-^ >f^5t ( circumference ) TO^I 360 "15151 


( degree ) 1^1 5K l 

• * — 

^ 4^ i »[?fsr 

u?i^Tc5t ^t5f -^c-Q^ c^zm 

Tp5ic^t*l «f^i I 41^ >ivc^c‘! 90° 'sircF i 

l’ = 60' ( ) r = 60"( W-fQ ) 

4^ ( Sexagesimal measure ) lell | 
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>; ■ • 

. t ' ‘ * 4 i , 

^ <11^ <m Vtf^" ^ ^ ^Tti:^ 1 ^ 

(Srfe^ ( radian ) I ^ c^T=t fS Mj 

6T^ sf'eTl i5ir, c^im c^-c^T«i ^t?r 

TO I <*it <1^1^t<r (circular measure ) 

* 

'€ C^f^?iTC;i^ ; 

2t C<jf^?l1^ = 360' 

.-. 1 C<lf^lIR = 2^^ = 57*29“ [?r-:-V®J 

1-23. C^FtC*f?J ’^ifiisrt^ (Measurement of angle) ; 

{1) tt*ri ’ll C^ttfet^OT (Protractor) s 

'S C5fT«l Mwt^ 

I (semi-circle) ■ V. ^T^^l- 



$i«^t* JifjCTr C4fi 
tb-^I 1'® 

« 

180 ^rr^f «t^ ^'<\ fbs^ 

srrt^ 1 aicer^f* r®^?;<i‘ 'siRR ^1 ffs^'STC’i w 

^^1 I 1« s[‘ f3C3( btirR '®ftipf^ i.W'*it«Rl ^tiirc? I ABC 

’fta f^i‘\ fb9 Of^=^ 


^^5^ Z^-S I 



<Rr, ZPOQ'<Wf5c^ aiTsprstl^- 
?itf^ CT AC cwtz^ a-c^T3T OP 

<|t? lilTs O CTtr«f? c^ I sS^ 

m ^<K OQ ^ i ‘ *^ 3 ^ 

fsi^ fw?ii 's^z^ 1 

to cw^i cq z POQ - 45°. * 

f Angular vernier) ! 

’Tin^ 1 '*17.'f'?' ^\ ^t<11 'BC^ , 

CW C^ti{ C^TW 'srt^'Q ^’Sf I 

(Spectrometer), 

(Theodolite), 

(Sextant) 

’Tt^rC’^T CT'IC'f^ 
vf)t 

871 ?7 t 1*T fl>l3i 47ifB 

^ fTr 7t ? CW «lf ^^1 

t>^^ 

7C^ Ttf-Sl ^RT<q 

5li%3 'U^f& 'fsffr-sf (AB) 

•4n^ I 7^1 ^7 I r^Fif'T't stfiT^R 

f\t^ C^^f& f^^C« ^f%li ftn 1^ 

2fC^r<^ '5{t7t7 «TC^ I ’ll 

vil=ff5 (.^ri’ C¥«1 7^11 ^7—BSItB^I 

<TtC7 1 BffifBSf ■4'7T^7T‘T S'?) 'I 

(rotating) '<tC^ 1 O ?5^«1 ^9T^r< ^£17* 

'^f47f7 C^5[ ^«C77^ I ^^4T* '7^71^ -Ilf Tt7l 

C^5TC<^ T1 O ^tl7 . 

CTs® I 

<sif 7W<I c^l*i »tf^7T7 f^7l? 
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1%4t?f ^s»ri fkar I f^.fi' cwwn ^^s’Rr 

'St^r? C^9T m ’f'RI ^ I »It«ffil®f^ 30 1 

^ o-wT’t ?ft’ni 

fi^err'e I of%^ cf[ m ^rr^ ^ 

SftC’f?! « f5l1%| t^C^ I T3 c^ 30 

C’Tft f^fsT^r i C^^i 

c^ 29 ^c?|--ji i 

-iir^FCaf C5l^ ’fTTil c^, 

30 Wii «tfK?(f^^^29 ^^-C^5T 

1 ^ 

• • ■*•»■< »> ,_J.X )) »1 t) It 







•/ Z" ] 



»ilM^rr^i ^"<1 vfj4 fs#!^ 60 •ij^»T‘st ^tni 

&c^ I c<Fts c^v*\ «[fec^ 'srr^s '7*^ i 

‘nzif. c^'tf'f^ -sI f^’sr^ ^T?n / COD r.<'T«i •rrfw ?&?c^ • 'i,c^-c3f. 

^mH] 'si'f^^rar^ •^it^ ^fr-s ^rf^cv? 

' \. 

^tui c^ ^srf^w.^ o-irt^t OC ( if 5 cw^) i 

cwf^n: *• c^ O-^ri^ ^st-(7¥C«i^ ?T«f ^!(1 

C^t^f I ^ I ii’P Tft^sf^ 

I 0!%^ C^fi{ v£i^f& Pfm vfi^Ff^ 

I ^ ^ ^ 5t*W I 

f%^T? \5T-C?f«T 



ZCOD C^W?»Rt5? I 


iiTfn «wii—(1) ^ cB%n\ 

:—(1) f ^.; (2) iS^F^ f*f I 

f'^srfe «2^f^fat«F >ti^ ;—(l) ^r, (2) ^sT >9 (3) *PT1 i 

^T ^ :—(1) cw, (2) '»rf^Rt^ C^5T, (3) ?rt^'5^^rtfir*rt»r' 

4) ^-c’tw, (r.) c^c^lfarfeur i 
'!?'< 5rrf^?T?i ^3":—sfHmi i 

‘M* ‘ V 'R'S =^Y 

5’>i>r ’srrf^N 5i‘j :—(i) >rr«fr=T*i 'if® '2) Stfii-'-iff (3) apc^rifttin i 
«£i^ : -I'l) '2) c'lfs’sri i 

5rf^*l'<n 51-i! ; -(l) t’?| *11 C^f'l?(i#<i i2) '4»tf^f^f*i I 


1. -iiii-'t -*.'1 i.’!? i'<c4'i •?t.»ii«f»i;'"'i! > ■/ lii- f i’lT'etf 

r Whal. fH ‘unit’ and what i8 itn utility '* I‘li| lain th'' .liflruont systems 
of unit. J 

ii >i‘®iS-(T) ?‘f^^!•^‘^. ('ll »pS, (?;j f5F''?";5':jT, 

(r,) f^r:t<i | « 

1 Define tho following quantities :—(a) Centimetre (h) Pool 
(c) Kiloj^ramme (d) Litre. } 

8. i2i^r«f 3F< ;_(^) ’Ttir-ii (*1) 

in) ifinai s (’*T) f'r:*! i 

[ Work out the following conversiena :—t<il from foot to nonliiuetie, 
(61 from metre to yard, (c) from pound to gramme ife (rf) from second 
to day.] 

lAns. (n) 80 48 (6) 1-098G8 (c) 4D3 6 (d) 


24 X 


^ 1 
fiOxtiOj 
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i. '9‘ifTm*«r<m I 

[ Define a Uifeta* and a ‘gallon.’ Express a gallon in litres. } 

[ Ans. 4*65 ] 

6. ATIS 100 yd. OtiiSi >2ff'5(:^ff»r5IT<F 100 metre.*a I 

[ A 100 yd. racing ttack has to be converted into a 100 metre track. 
Find in feet and inches the additional distance a competitor has to 
run in the new track, ] [ JT" fif. (Comp) 3963 ] [Ans. 28 ft, 1 inch ] 

0. f^n^r3fTtC^ nr^‘t3 ^^1 1 511 =40 (71^=82-2 lbs. 

[ Express a seer in kilogrammes. Given 1 maund -=>40 seers '=>H2'2 lbs ] 

I Ans 0 982 kgm. ] 

7. f’T’t?*! '9 (7i«f :—(■«■) c’tBf («r) ' 

[Describe and explain the use of Ihe following instruments :—(a) 
Screw-gauge (b) Spberometer, ] 

8. ^Ti«f 14 cm,,: ’F'® ? 

[ The diameter of a sphere is 14 cm. What is its surface area ? ] 

F Ans. 154 sq, cm. J 

9 .* 1 ^ '»rr?i ®5 b®i 7 ft. .a’lt tttji 2 ft cisT'sIK^ 

' 4 ® ’ 

[The height of a right circular cylinder is 7 ft. and its diameter is 2 ft 
What 18 its volume ’ ] [ Ans. 22 c. ft, ] 

10 m s* 3i5;fiT i tef:® looo «ittf i 

i5fSff-tC’l4 ’f-s'" ;*.^IC4 fsT'i’l '<■'1 I 

[ The length, breadth and depth of a tank are all equal and it 
contains 1000 gallons of watei. Find its depth in metres. ] 

[ Ans. 1 C6 ] 

11 sfTf'i’in 5ft^ f4 ? iff’Q 9 JTfnmwtiTr 'e?i 5rrf^5jT? 

« si^f'5 =^<511 T< I k 

[ What is the instrument of measuring the mass of a substance ? 
Describe it and explain the method and principle of measuring 
t he mass. ] 



IS. ; ^ sO'ott, '<H *yf ‘"ttPR 80 gm W>f^ «s^' 

^<t«1 WW( «W *tft3S 'jqwns ^ WtiV j <a-«ir151 gtt-irt 
,'OW’T f*Tnfr«>7 i8^5» ^t<ii .s^< 'srfP!^ ^ '«rrt^ wtns 
>nrf!5n i ’tw i gm-wt 'QsfsfiS s^c's ib cm. ^ yfifl ft** 

«r 5 ^f 5 [?(r I ? 

j[ A common balance baa equal arms, 20 cms m length. A weight 20 
gma rests on one pan, while an unknown weight rests on the other. 

A one gm-wt is placed on tlie beam and moved from the pivot towards 
the unknown weight. Whm the one gra-wt is 1.5 cm. from the pivot 
equilibrium is restored What is the unknown weight ? ] 

[ Ana. 19'25 gms ] 


18 '«fsrf ««i^? sjstij rijif 4. “ 514, -BrN^sr'« 

f«p- T 

6 cm , 4 cm li’T? 10 cm ; fe5t< 

<S^ 160 gm 3>^Ci5! ^ 1(^4 ?isrf ? 

r What 18 density and what is i(b un't What is the relation between 
mass, volume and density ^ 

A block of wood has length 5 cm , breadth 4 cm, and height 
10 cm. If its mass is 160 grn , what is the density of w>od ? ] 

• [ Ans. 0 8 gm/c.c. ] 

• 

14. ,S5t 4 4fi4C<5 (7rt4t ? >1fl f^’n 

»ft« I 'S f'l' 7 

f What do yuii mean by weight oi a Ividy ? liOocnb-^ a spring balance 
with the help of a neat diagram Whal is tht> difference in the 
principle of action between a spring f^alanco and a common balance ? ] 

f JI. S { Cmnp ) 2963 ] 

16 ‘4lg< ■»T<®1 1 >115l'.'*ri 4^4 '(svm 314fJ!f4 Tfl 

ftrt^ f4445 HT'Q I ^24 'f 1 

I Define ‘weiglit of a body,’ Describe an instrument by which the 
weight of a body can directly be measured. Give a neat diagram of 
the instrument. J C Aa’i/zh. 1960 ] 



•40. 

* I , 

cwc»t»l 75 gn* i g -fl5l ettt/s8c«» PWIW ^7 WW ^ T 

[ At s plftoe where gr«960'cm/8eo*, the weiffat of ft body, ft^, meftsored 
by ft'epring belanoe, ib found to be 76 gms. Whftt will be the w^ght 
of the same body at a place where g<->961 om/seo* ? ] 

[ Ans. 76‘076 gms ] 


17. si^K ‘c<f®7K’ ^ V fw ? 

'« ^r^sfTfsfr ^Tf«ni ^ i 

[ What are ‘degree’ and ‘radian’ ? What is their relation f Describe 
and explain the use of an angular vernier. ] 


[ Objective type questions ] 

IP. f^nr -EpK <e jrar-ri ®s< c'l'STi i c? ^<ff& 

sfTST ^rsi -ei'? I 

I 

111) ‘trifsr ■2f^'35 c-fiH ? 

*rT5, 'Q®H I 

(in) JHfJiPl 'S^5T 3r ^, ^Tf?! r^^R ? 

’flri< >i;<|f'!'l J,'^j 1 
(it) f>f. f^. *?»! ? 


1 



( ^Tn*!-:^^ ) 

^vif^nmn siTv/v^ wrvr w m 

(Fundamentals of Mechanics) 

1. fnsfe (Rest) (Motion); 

0\H a C^T^t 

aiTs CTO CTO ^ I *lf^JC<£ff^fNS ^t5i 

■smwcil TO ^1 , 'Sit?! 

vf.^^’?fW ^l?tC<F J^fcT fg;q I 

TOICff^ f^, U^ im |^?c''rr?1 \ 

ppll fb^l C^f^n ^I'tC^T 2|^f% TO?!1 

f^?! <f^ilI1 C^tf^ TT^i «I![«'^^1'S^- f^?f I -s^Xa^, afli tSTSTOC^ 

f^'i iV 4fv<i1 :" ’firvf '^'•;' •5jct <1)r?l vii^'N "^«lt 

c^l. *I^r!^2f.^|t^« fpftc^Cfe- ' (SSIt'T^iC’sp r^C^ C4T51 

'Sl<T5^ (absolute) I’^f'i f<l* '.*!?! TO^l "sdM ^1 i 
TO f^§>tmfy VT<li’^llXtCt <f^?i1 

v«in fp y y.iMr«^'! csYC'vii^|itT«’i'it%'t cTO ?[^ 

'<^1''' ’if^TO ^1 ^Cil '^tXTC^t 'Bitii^j f^'-s <if^ I 'fi|H ’ItRl’Itfl^ 

c^ TO ’lf?i'‘^i^?i ^f®i i 'fit 

r^fi ^llc^ ^ICl 'S|.t’lh4 hfe 'e I ^ 

fi‘i 'et^l ^c?:^ >l|s|t^®I« '®1R1S1 

rV-3 T\ZH ^fs5?l1 (iclati\e> 'S 

<Fr^^l ^\h I 

♦ «ttJ3F51 'ef5^'(19*r «s'4t^ ta®!t< l I’V'S JItIM*! *f*Tl<4 

«»f»fa vitij-_^t55: «it*if>i4 ®iH «n:?it«f*f I 

:!a; ir^tf’? «£i^ 4<i I 

4 


«t»nli.**l^TO?*f 



2. (Translation) (RotationV* ’ 

iff% I ■ ^ '«(2) ( W 

cm ^ 'SRST^JT '!5«m ’ifsrf ^ 

1 c^Pnii WiifS »T^9!n-*n 

'^51^ ^Z^ I ^ilt* ’I?'® 15^5( I 

f^i c^U c^t^i f^ftfi Tl ^zm 53Pt^tr?i 

(circular) ^r^, -^Z^ I 

’rrtc^c5i?( FffT^ ’ff^, 9|f% i 

5ct;{ « ^fB?f nti:?f i T® 

'•{] 2fc^T =sff6@T '€1 f^a^c-i ^^ziz^ "^t^l 

2}^f«j I 

3. 5l!J3pfg ?ltl^ ’fW S 

(^) ^«1 (Displacement): 

s^Ts f*fCT -:Z^ 5R|e| 

^1 ^ I -fiT* C‘t^ f^-?^ I linear 

distance) ltt?tt ^WH mz^\^ I 

(^) igsf® (Speed; : irfil^^ (rate) CEpf^ 

^cT 1 'af9ff\ c^-r.? >il^ C’IC‘^C« ^ !^l pi A 1T?t^ 

1 55^5 ^r«?i?:i: f»f'f f^i:tTcn?i i 

’tc^ ’itci I 

(^t) (Velocity): 'i^fB '®lt^ 

'^if^^l 1 '6(tMCp 5'^%<F 

c^T^z^ I 'ii^fB c^rrB^ ?rtf1 ^I’Yl f^Kl ^^^3 c^c?t ^;fi)![l i 
c^ltotil -ffl^ 31 f?^-3l ■STT C^C^r 31 1 
C35l?frf| ^13=1 CW ^\Z^ ^33 ^^3 

3f5<ir« ^tc^- , -sTtO^ C^-R ^ifs^il C5fC3 c^if 3rfe^ 3tC¥ I 

>it3fB 35( CWt-53t?( f3f^3 ^33 fW3l ^ifsTl 3t« ' 3^fB f^f^ fP3l 
3f?C3 i 3f<C^ C«T%3 C3, 3^ 3^ ^flCS 
3Tvr5l^ ITS ^\U C^if 3t^C^C^ I 



^ 9n ^t?t^ fro ^ ^n %¥, 

w aR-r c^f^f t 

W ac5t!r ^?rf?i«i i ^iifs *itc^ (r^,^tsf ^ 

v£iisi:(^tc^ ^s] c^( Ji?(c?[ '«rf^^e^ f^fH 

'5[f%3R ^ oqi^rfB ^rc5 I ^ (^^ 

’T’ln %=T v^i'-f 50 ^ '«rf^3i5^f “‘C^ c^»f 

50 ^rtsT T’. 

f^. 'il^. v£|?F^ foot per 

second ilT' Pf. f^. -^1^. ^toT centimetre per 

second. 

(’^) '53*1 ( Acceleration ) 

^f«f C'l^f 51^ ^C1 ^ftn C^^f 

^3*1 I 

C4t^ ii4f& <-g4®tT< (71^ c\z^iQ 32 It, 10 r.>ir4'«3 w 
zw.^z'k 52 ft. ^\z^\ 10 r,5ic4« TO ’ic^T 
C^’f CJf^l C’t^ C>tt4T>«S 72 ft. ^5»1 'TOTOH 
5f^®T 1 v£|’Sr«T C»i^r! C3 'tfft 10 C3t4 Q TO n43^4«jlf53 

20 ft. per second C^’t ’fR'if* « 55‘CTri I ^tc^T 

fiW< ^14 ■'^rf^ C3C4Cf3 = ^^(}= 2 ft. ptr second ;^^3n 
5^*1 I 

v£l*rrw C<1 ‘55f^‘ CWCQ’ ( per second ) 

85(tf>TC^t i C^’t ^■'Tv W<lt^ C^’t 

5T3 ^^t^3T3 m I ^<ltW»3 ■^3Ctf3 'ii'44 <f^C^' *3^1 C^C^'S’ 
^1 ‘per second per second’ 4^1 ' 

^3^«t3 % m. f'l. 4 ‘foot 

per second per second’ -ii^* f^. fsf. -^tH- '^'i^'t^ vii*4^ if?eT 

‘centimetre per second per second*. 

(«) W*1 ( Retardation ) S C"4t^ ^’34^11 M 

«lt5l3l ( negative ) 13«f'<3 ’llf^ I 
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^ wwf-WCT^fi 

C’fsr (?nr^iN8 32 ft. ^ 2 ctc^ ^ c^»t ^ ft, oiTn 

^"Tfnri ^ (Ti’t ^fm CTt^t'9 24 ft. v 

^Tf^CSf ^511 ^ 1 vi«[C31 

c^ <2jf^ 2 (TICK'S 

4 ft. I m?s (Tic^c's 

t=2 ft. «rf^ CTc^t'®! w=iti *if?i^t*i fiff^ 

(TIC^CvS 2 ft. 

4. ^^C®RI ( Newton’s laws of motion ) S 

nPv5^3f ^tr« wtTm'^ ’fipi c^, . 

'«i'ii<(l ^Kt?[ Tips s ^ ^n-'s *iit^ I ’«rtTi?i 

Wrf^ f%^ Tff^^sT I??C5T ^Tff'^l ^1^t?r 

f^l ■4f<jr^_ I 45IC4 *11¥1 15fe- 

^ 4C?f I C4 ?rft^ <((¥l C*f^?(1 

45^1 ^«T ( force ) slHitTf 4<1 I 5^?:^ 

4^^ TfP? vil^*. 2fVf« 4C514 4tf5^ 

4^1 m f 

<£J^ ^ S 4tr^'<| '2^34 ( externally impressed ) 

^141 4to, ^5^ 4^ r544t^T '«14^TC'^f 

4tf4n vi,T' 45^ 4^ 44C4CTt 44511:44j ^45i^4 4f44l f&44T5? 15to* 
4Tf4l4 i 

\ 

[ Evcrybcjdy continues in its state of rest or uniform 
motion in a straight line except in so far as it be compelled 
by external impressed force to change that state. ] 

ft€1?3ja5 2 C4t=l 4^4 ’«4r4^T|4 4f44^r=^4 ^4 4^fB4 ^44 
4C'<i-^ 4'4’r5.’rff'!4 ^4* 4®! 1ill4 <2i^^ ^414^44 4f44^51'e C4^- 

">.4* 4:^ I * 

[ Rate of change of momentum is propoitional to the 
impressed force and takes place in the diiection in which the 
force acts. ] 



■ wfw mm 5S< 

f, 

[ Tq every action there is an equal and opposite 
reaction. ] 


5. <21^ "crtcsft^irj s 

sf’Tsr *^11 nrf< i 

iD (Inertia of matter) (2) sfCISRJ 5ftl5l I 

wt«j % '2f9j-5? »^cif stf ^vfj ^5ri ^r?itc5 cq, ^ w 

^51 ^ 

4 

‘<It«t . ^ ^t5ti:^ ilfn 

■^^ni c^ll—v£i^ ^u^ I 

»tC^ '<5rl V^Z'^ (1) f?r» "^I^T (inertia of rest ) 

.9T> (2) ^tf® ( inertia of motion ) ' 

^f«-sst? vaf^ CT C'^NtS 

i^i nw ctf^Ti cwQ’Jl 

a 

’ftf-tiin I •w I ^ ''ll* ^t^l 

t'sfi ft's; I 

f-'f'? -<^r,<p ^tsf ^ifScs ^^-UvfSIll Tin T^CST 

f4f^^ TO «rif%in ^f*i I ^f¥i rVir^rM ctito y 

’trs ^vm OTff^ j>^js\ y ^4^1 4vii '^m'\ 

nfi iitl I c^i^i 'ill c^, ^ffBce ?r5r^4r< 

%it4l ■2f«tf<'® I ^if&^ ?f'9^t^ %W 

■«fi?i ^'S^H 45T -Si^r^ 4^(5 <1C4 

""itf^fl I ^tfBc^ vii^il 45T 51 tIc4 w c^uf 

41 44C¥4 ^44 «f?l TO^fj TOT C4^ |4 4f^C4 I Ttil*1 4'?«l CTlT 
41 441:t 4^'rwt® 4^*11 4Tf5 TOT T4 i ^'541' 44 41iTT 

4ffT 3r^< '444tf4^ T%T 44Jf1 ’fPs 4^(4 4Tf4i:4 i vi|l «fC4 
'4(441 4(441 Tf44l 4Tf4 I 



54 * 

{w) w CTO ftir ^tKW^rlr 

C^fs^^i *^i ^ Wtrsj^ 

I 5t1^ ^T’sf*! C*f^« I ’ft^ 

w5^^f^?T.*r >if?^ >i“s5i?f ^fii^i 

^«<%*v*rf^f^ ■5=tt^]^*»(ipii fe c^gl I 9m 

9z^ C5^f«1?(1 ^ifg I 

^Ji<^ f^l 5in® ^i-spi ^fki^ c^ 

^5it5 \^BfB ^r?i \fBfB ^\ 

Tm?! I 5?ts f%f^>^fr53^ I 

'Sf'NfT «J5 C^Ti:^ >ilTx T^MT?S^t?I w 

f?f*^[^T ^8 51 

^51 'if ^c?r. ’fn‘*r m =n i 

(’f) 5*1? c^t5('siTc^r^t'«r>if?rMrw srfc^r 

^t^rC-F ^T5lCH''1 M ??i^ I ^ifl^tC'&I^ ^Kt? 1 

5^-? ?Tr#i':'* ’fc^ ’tf'5%^ I 

’ll ^csf t;tf i^ csfc?^ iif?p5T 

Cb%\ I 'll'vFi 

-Si?! f^,’:-C51^ fvfC^' CT<tl ^|TI 1 

1.^) V^.y ^tW^C^'>5T c^5.., 

^^iC^iffrC4 cm -fZ’i f'l^if'-i 'ic^ ■•?'?:f? t\ri 

'mfm\ ^it^, ^f's^i^nT ^ficorfl ^(5icjR^ iw ^,‘5?4ti Wf^'^ii 
I '^8TY 1 

^@R( I 55t'e Cs, C^t5f 

?^r«i -<^fBii ^ni[ f-t-t '®rfc^i’i 

'4f^r® I ^^C<F >i55J f ftic-* -<1 '^^n ^tr«{t^ 

csftrii f^*'s^t 5t^in^ <2inN ^1 

5(j I ^f’f^l ^tZ-^ 5f5[C^ <1tJ^ '<1 f’?? -^tZI)^ 511 I 

c58i ^ I 



S^. 

«• i?r s 

^ m '«^ w^r? 

I ^3i ^TCSTtHl ^^T?f ^5?nf^ 

( momentum ) f«r§ ^5l1 ■ 2 fc^t'^;;T i 

« c^c?t^ >1W^ C^t'l 

^ y?! «<T ^ I 

C4t^T ■»^ ‘m’ vfiTs ^m x ^'. 

^ P - mf 5Tft*^?l«l S 

’*P:4 ^A, CTO S'! ‘m’ ~s\-A' ^W\ ‘m’ C^C’t I vat|*{ 

‘f’ ^isni *(r^?n P-^^ viCT^ft ■‘?^i c^’l 

^fc^r I 'r<J| ‘f’ ''iT«q *rt'< c^’t 

I ^f^'H»( —m'' —m 2 ( 

t t 

=-m/' p/ i-is/=' ““] 

'-^If 5^^Ce ’STR-'^l a, 

P*X ^v. K'A^ ■lf'1<^?r» -J T-M 
jjl. P oc m/ 

P~-K m/ [ K f-tfr; ^'T^ ] 

*{f^i "STt'-T^l cli C*- *‘<'4 «C4'! '>[;"i'1 fe?Il ■-itfvi?!! v!)T4 

<riat® <1TC4 CA-'A^. ^141^ AZAA ■«,''®4, TO 

m = 1 >£lTv /^ 1, '5t51 i<; --= 1. • 

^C«T4 v£lW<p^ TO^I C^'f'^iCT 

9 

P -= mf. '5iJ«i 

AZ9\A ^u I 

ftc"^ TO'll ^tfiT 2 

{^) ^ftr C^fil ^5f C4R «;<jn->-‘.^ /W?!^ 

4C4, ^C4, 

-<zm <tf4TO=--^< ( m / ) , 



■56 fWl •• 

(^) ^ cm ^ P <?FT5r ^ ^ 

^c? a ^jisnr-e '«rf^?r ^ <rt^ 

^tf^ 'ilTs ^?i*i f = ^ 


m 


(’f) C^T^ P C^T^ »lf%% ^ ‘m’-villl ^’tU 

f^1 c^( 8 5ff^ 

*jff% v£iTn /= — 


( Units of force m different 
systems : f^. t%. 'Si7[. rv <51^5^ 

( Dyne )— 09 ^=^ ^5T C^ '51^^ ^Uv Sff^ 

■<?‘^ ^'sl®l TO I 

f*t. ^5T1 ^ ^^tST rpoundal) 1 

?51 .smi^ ^5T (T[ ^5? <11^ 9 TO?I fel ^f<I^(l 'flf^ ^‘5^?’.JlC?Fr.'<3 

f\^ Tj^ej I 

«£? "Bt^^ 8 »fT^!5r5n:¥ ^3? ( absolute ) 

'< 11:51 1 

7. :^C3Rr «ltC511^1 S 

»i^1 A XT. B ’l^ I Tifpf A B-^ ^STStrv^r’t 
TO ^Tfi ?^c5t ’7iir9’qTfl p ’ra A-^ ^- 1 ^ 8'fvi'i^1^^5t 

Ji5t I A-^ ^1<;1 ^fif -^r.! B~^ 

m'i T^^fCT .S{f^%»^ <511 1 c<-C<T^ ''fitfS 

<’«< c^^ti'^t •»rtf&^<--^''4 f% U*s^ ?^-<f, y\\^z^ 

f<F ;rl <T^< I t^K 'srT^ltR^ #cnfl5< 

5^i I 

^fSTii ^-hf I 'srrc^tft c<-<sT «ir<tit 

TO ^C5T c:it<tf5 »!C^ XTx ct\t 1 'am:?ltl*[< 

C<*^wr;i « TO ^?t< TO'siTC^t^Pt 

J 



'• '•BWtial 

^ ^ fiW‘{ Prfesstii^ ys 

( unit area ) ^PTIT ^ 

^*f?r Fr’(= -?. 

A 


^»r*Jr fiT. f%. 

dynes / sq. cm. f^. «ii3\. 

poundals/sq. ft. 


9. >8 f Gravitation and gravity )! 

jQ^ a-c^H 'iit 

^T*rl a«t¥C5Tii 

( inversely proportional ) I 

^ ■<5t^f=?rf5' c^R 

5? I /.^ 'fTfc^cc^r^i TO 

nfesi 5psll5 HtflT ^1 C^T•^ ^‘fsc^ fjfC5I 

f;-[^r,r;j7[ 5 ir<i f.n, c^-i*i ^fw cTO 

f^l W ^fT ■Jf'JI'Vs ^■<5 ^^r^f5 ■?■'.'! 

?? I '5'^’<SK tel-i! ’tr'5 

‘isj Q,'il’PfS '^®l ^^1 5^1 ^«l 

acceleration due to gravity ) •5'“^*^ ‘g’ TOl 

^iiJl 1^ I ’ 

2 fTO C^'t^l V-ii< TO 

1 ^sit- ‘g’-v£i^ TO 

^f^CcT ‘g’*vi)^ T\U ^^r<l I ^<C«1 

‘g'-vH^ ^\^ CTO ‘g’--a-^ TOilfI Ft^rJ 1 

TOtf ^■^*rCTOt5f'T?( , C^if-TO '61^ I 
C^m ( equator ) pm Ff^C^ 



'58 , *m< ftww 

tsnwn^ 

‘i?*-vfi^ m Of'eyl ^ :— 
fir. fir. vS5J. ^^f«t^8'=981 cm/sec* 
f^ *1^C^ g = 32it /sec® 


10. <fl^^ ( Gravitational unit of force ) I 

I' 

-'jc^ ^r«i^ m\ i ^t? 

£l?|sfB I dit '5}f®4R< ^finn 

'Brf%^fl?r I 


fjT. f^. ^y[. v£ 1^CT< «flJt51-^t?r ( gramme- 

weight Sim ■<'3? 

•sjrl’^^t^ I 


1 >sim-®H=-l v5f<t^xg = g ^t^i^=981 ^.T^5i I 

fn. { Pound- 

weight )—£.^ r.^l--^C^^ ^!?ll '5(1^f^-f 

^tst5-»f4 I 

'411^?, 1 ’ffS6-«f< = l *Tr1>S). g = g 32 "f^St«1 I 


11. < Weight of a body ) : 

<1^:4 -sir^^i 

’3 ^t-il ^*1 -XT c^ 1 

'■"lirim I C4-r{ Xl^' T>] V 4i^^, <^'f5.:4 


4f^ ' 


4^5r1 ■«ft4n^ '^UliZ's' \ ’^^^\\, 45! '^ifr-l-l^’ ^,51 { loue ol 

gravity ) I ^f^ft (?l m 

I 4^51 ■•atNCf 

c?( S^;( ^TTv* X4f6 4^1 I 

t 

’?3[ =^Tf^r, 

m---- ®4X-^4«l 

C4m 4<34 43^ 4^4 ^4 

4t4«l 4t4l ^54 4f4C^ ^^C4 451C4^ V'A 


'6'^^ 4®!i ^4, ■«4*'i 4^4 h’-©4 X^4‘1 


= mxg 



. ' ■ ' 59 ; 

* I I ' 

’ «rr3m»t 

«sr¥tir:—(v) ^9 (^) i<-*r 1 

f5rfe^c®nr *if^ ^ (1) n*ffc<fl '8 (2) ^csi^ * 1 ^®* 

»fjft=^?I*( P=mf 

» 

; 0) fl) I 

; (1) .siTiar-^nj ia^5 (2) *rit‘i-'®!?i 1 

1. f5(«‘"p|‘M3 5itr«f«^3i>i’r»f'»;»i T5"(s«i ;~(i) c'!'*! (2) v.*! (8) 5.sifsr i 

[ IDofmo the £oll<»\vii‘p quantities —(1) Velosity. (2) accelcrulum 
(&) retardation | 

2 <®f5fl 4-1 2t'-;si 'i fr*:^ 'iH ^f*i. ‘q=ilit»:i hT'G I 

[ hltaio Newton’» iaws of mol urn aiul illustrate the fitsl and the second 

law ] 

8. T>’IC'Tr=l ■<Ff^»;l -ST-';;! "'>■?! iX'Z'i 

• * 

i'Tt "fi ^f»i I 

[ State Newton’a laws of luntion and explain how from the fust law a 
definition of force and from iho stconu law nieasmninont of force may he 
obtained j 

4. 15tf5 P-->-/h/ 4i sV 

^^V.i 5''5( ±.44 ’r4.5*Il I 

[ Kstablish the equation/* - )nf fr«‘iu Nfviloii'o lawr. of Tootion aiul 

* 

explain thcreftoui the ahsolute units of f.-ne in the t\\.' s\sU ins i 

* ♦ 

6 . ■^ 5*1 » ^''41 f-t V l- ,' t <'ll. 4‘4 .< V 

[ V'hat IB the dilfeteneo betwci 1 'jiicv-loo and foieu *' What are the 
.•lilts of pic&Mure ? j 

G. fst'g&CJr'i ;(5t4^ 7.31 14 T ■^rf'r4^s*f4 <’.'>% 1 ?.f’o't>i5t 

Tj-iC^4 f4'<li^!»li:^ ‘4:1 ’ * 

[ iVhat 18 NewtoiiS Gravitational law ? What d.i you mean by accele¬ 
ration due to gravity ? flow does it depeiiJ iijn.n distance ? ] 

7. '®rf®4^3l •^<*1 5lfsiC4f4 1.’!;’)! ? td. I3/. ^ .-‘tV,, f'",. fe?.! 

f-* .£44 ^Sll «14f“f 441 S’! V 

[ What do you mean by ‘acceleration due lo giovitj v’ Wliat aie the 
anils in which this quantity is expressed in the C G S, and F. P, S. 
systems ? J 

■ 8. 4*84 4r«4r-5 U ^4rT4 ? 

[ What IS Uioant by ‘weight of a body’ ? J 



f^fwn [ Hydrostatics ] 

t' 

2 -1. 3jprl: 

f^?[ i 

'«rtr9rrs3[i i 

^1 -i,^^ 'Q'tf^f‘*(l I 'Sfsifts ^5^5^srr'«i ( com¬ 
pressibility ) a[j dial's (frictional) ^- 

OTI’t ^^\ I ^TWT^I ^C5!^ «rr^^sr mt’f crr^f 
'«TTi-T^ sfTc^ 5fl—*c^-mcir ■<ti-»il ’(tnr^^ 

I 


2-2. 'S^fnile'Rl l?t^ ( Pressure ot liquid ): 

C^tif C^\^ ( surface ) ^ 

T-TR '2(C^t^ '^Uz^ I ^ (thrust) 

-^UzA TT?! 's^c^ 'if 'e 

’iff ^ 7rs«»t-f5j^-gj c>!f.>3i<?c^^ %’ii^ s MT^ j^f^n I c^tw 

^5rrci<i ct>li 'm w ’«tf ^ f«T^ 

m ’^fscsi ’i'-r^s ewf ■'^tf^if 

i(l I trr^'it^ TO <iifv^ wtfa '^^^^ ^WA 

«tft?r c^-3p??:«^<f <sif^ 

ci^ m n'Bf?! ^ifsT I «*itr<Ft% ^fsf? 

c^ ^5j ^fxjT.^ ^tfl CTc^?( 'e^TO TOJ( ^^'9, ^ 

c^3i5F5i ’(f^rr'^ I -sff^ ^^'ff«p 

^Zm dimai -aiirJT^ I c?^ ^tf^ 

c^ :i1 I 

TO $tfB?n ^fii, w'fTv^tr *rrnRi 
c^jwz^^ ■5«?r I f%i ’fr<«r!i^^irnr 



'.'WW® tw "pit 

3 * ■ ' '*’>.’ * 

W'tjt ^fi•<^Paf?c*ir•^ fapTt ^ i 

/ 

CPt^ 'JPCSR ^r^Tsf fel f^55Sd TO ^»iw. 

fevi 5n < 211 ^ c^cin fs'si 


1 ( Pressure ) 1 

*tirfc«f?i ^f5c3f ^?i5i 

W W '2t?r:( I (2rf« C^3 ( unit area ) «?3T 

c^ ^?rc®r?r ^ i 

^IWl S (1) ^til I 

f^c? ®c^^i ^^t'Q v£iTn 

^fr« I af^c^ fvm i 

m ^VS ^f9l?(l I 

(2) amix^ f^:5 ^fiaj yr«l { 2^ ^\f^)\ 

C»Tf-«rC^ fa f*t^1 m 5"^^! ^ 

r--: __jr^ 

1 ^ijj" !*,:;' 

vfl^fB fasii ^tf»;^i m- i.’iiij^"’ "*1 

^ I U'^ bt^fif&l^ V ! 

fiA 7^C«T ^tf5<r ' j 

msi^c^A fa A^~ iji'''!jj ~fh{I<— 

(I W !; __^'i-!Jj-'t'i-_ 

I ?5't ^^r'4 

fsa 2^ 

C^t^l’Eini CA m ^TC3i^ CW^c^T 

«'C?lt^ ^CiT I 


r= .-==- 

M_ 


;i|.! 
^! * 
■ii' 


jr^ 

'I 


'll ij I 

:!'v' J 


fb3j 2^ 


2-3. C^jptiT ^C5 fac5J?t {Pressure of a liquid at 
a point) 'Q Pt® (Thrust): 

m M?r ?^c< b^fa 

»I^?IT«T ^fal C¥t^ A I 

C^ ^ F *2tc?it’l ^UlU^y 

Ffn F-r A 

tjft® ’ifas <2:iCllt^ 




' «li(K R *t>i 

« 

1%. f«f, 

^ <?i. Pr. t 

^Qt^r 2rf% ^ I 

2-4. ^OTi 3rc«rr c^tsf ptc^ »lf5wW ft4sr 

(Calculation of pressure at a point in a liquid) : 

>icaf ’itcaf £\^\ 

*k' •!?( >il^f& f¥5 O (2^ O fk^<s TSff 

c^ai^r=^ ^5{;ij 
c’spi5^:'T? ^^T*n 

sfiy I 

W'^ i|<rf5 (3|;g^ (cylinder) 

^-\m ^Trc^ I 'i><Z^^ CFtCM I 
9-^4, -•I’^ts O bpftT'f'? 

i'<f^ ^7§5 I «|qf|^^ 

'■)t Cbirs^ O va<3t5!^ 

btr^^ >1’-(T4 I 

Cbts^f5?r 5(t?r M = A ^ 1 [ rbtt c^ c^ir^ct* i ] 
C5T\f5< 9l=-'5( ^44X^14^ 

= kX i[^\^ d W <c<1 ] 

'ST^ftS rbi-fe^fSt ‘•&f4 

=^hxdx^ 

o •• bt^ P=/i d.fi 

X X w ^«| I 

Wl, 5l’icc5t«l?i«|x^4^ [ ^t^«j *^’ ] 

Ik 

Tt<i«i t>t*li:«f ^<1^ 2f<it*r ^f^Rt=^ 'ii^ 

'«ltCb- 1 TO 1 ^ c^ 100 ft i^CSR btn” '«(< 

100 f C^ bt’l “St^l l^jf 




t*W1 


t4)/^tfl[ '®?C9nr f%^?[ 200 cm <f^?r^tf CTf!( R*?c^ W 
^ I W 1*03 gms/cc. 

[ Calculate the pressure at a point 200 cm deep in a 
liquid having density 1’03 gms/cc. ] 

^ I A = 203 cm. ; d = r03 gms/cc.^ g = 981 cm/sec® 

m, P = h.d.g =200 X 1*03 X 981 
=■202086 dynes/sq.cm. 

•^(2i CFtC€^ ^lt>! 14 cm. 'Q 40 cm. C5t?f& 

13*6 gms/cc.) T^C^fC-n '4'^ ? 

[The diameter of a cylinder is 14 cm and its height 40 cm. 
If tiio cylinder is full of mercury (dciiMty = 13 6 gms/cc.) 
what IS the thrust on the bottom of the cylinder '{ ] 

^ I m 

P-h d.g -40 X 13 6x 981 dyncs/sq cm. 

C^-3i^t*^ = .Tr® = 7x7 = 154 sq.cm. 

e = 5l’( X 

= 40 X 13*6 X 981 X 154 dynes. 

= 82184256 dynes. 

(3) -£l<ff5 8 }-q Cm. M' vil^?^C=4 

>f)JTl "©r® ^<tl 40 gm. "SMil ^ 

5l-^f5 ^f^C'>4 f C+H 2 5 cm 

C5tc5i ? 

[ A tube whose area of cross-s». ction is 8 sq.cm, is loaded 
with lead shots till its total weiglit is 40 gms. To what 
depth will It sink in water and wdiat is the density of a 
liquid to which it sinks to a depth of 2 5 cm ? J 

^ i tiT’f ~ - - ■■=1? “5 gms-wt per sq.cm. 

C^2i<p«T o 

='^ =5 cm. 

Sl9lf& 5 cm i 








c^^nc^, gmsi^x* 

^^^1 ii5 '*. , : 

^ ^.?(i5nr =2 gms/c.c. 

2-5. (Some charac-' 

teristics of liquid pressure ) : 

f» 

(^) fer iFt^ 

f^4?i ( Pressure at a point within a liquid 

at rest, depends on the depth of the point): 

^C51<I ^IWT C4T51 m r^5l c^ 

I 15t^ '^iTw vTi^s 

^fsirsT m I ^ 

I ^‘^"Iflif-I ^^^:1 

I 

vflT- (TfR ^l<ilIf1« I Cbt*f& C*^T^ 

Tt^l <1^*! ■‘^il I v£t«R diVT-fS fffllj .i.-4f r,r^*Jf 

t^ir 4l'^?ii »ft«i cnw^ f^af 

*ff^l fi'i;l '5itfn'-sC% 

vii4* ’!'! ^i^c> C :^v 

^r<t (2^j 

ft>31 ) , v£l<{*. 314 t'1*'C’;l fe 

A fwi 4^ gc‘^. 

I v£it ^?|'1»515| 

>irg c’q c T5t«t >!^. 

c'-i-sfi 'ii^s A m- 

^ I 

^t^t'B'i, ^i5i^tc4 4f?r^ cw^l ^t5r< mU f*f^t 





arf®n tt*i gf^’t JKJ? v,t^ 

f53f 2^1 



' ■ 'f- ' ’ . _ _ 

^TOf 

TOni 5H »IlSf ^f»n(1 ( dam ) ^‘1 

, TO ^ 

I 


VS^S S T IX A 


(^) CTO frs ^TO 

( Liquid, at rest, exerts pressure in verti¬ 
cally upward and downward directions 
at a point within it and they arc equal) l 

2 ’ITii ^T»(1- 

I ^155 c^m\ 

C5t\g^ A «T« "« ^ B 

ST'S iqtrj A CFf^fe^fS? ( water¬ 
tight ) ^r<!CT ’ft:^ I 

’?«Tf5 ^Tr*l^ll 

B Ft^f^fS A-c51j:'S^ 'gw ‘•^•I’tiwl 1 

fs'sir ’Itr^l^^l 

Trte 1 2^ k’ f53i) i B-!.i^fT*^ 

»l I ’ffsw ^1 V 15t^f<£.fB^ ^5| 

^^(5* I C^u ^?Il 

Ff'^ '«rrc5 i 

^TC-S A CFTsjSlI I ^ST 

TO I OffTO eg C5^1C$g*f^'®g^t?l 'Swg (level) 

^-Tv gtfs^rgg g^^«t ggtg gl B-Fr^f% 

gi I eg? ^ ??cg (C6tt'$g f^'E^i^Tg gf«g gfirgi 

gf%r® ^fggl if^cg ) nfs^l gt^cg \ gtgi cgtgri 

gr^c^cs, B-FT^-f^g ^*ig TOg 'e ggtg v£ig*>. 

Ft<ff£f^ ^irg gf^i c^t^f 1 c^U fg^c^ '^gc^ig ^t^Fig 

'«fgg^tg gTO 1 



5 



66 

’ ■ ‘ ' V * t 

W fi* *tH 5 W atotw 

exerts sideway or lateral pressure ).;' ' 


^ 

bit fef twirl c^triT ?^K1 1 

^ nt'^t"! 'OTt^ I 

cs^Wrir ’tTCK 'wtPfcst ^ twin ^ c^n 

c®tsnji 'src^c^ cwf’iwT^ i i 

’tf^sF) ’TKst’f cw^tc^ii nrcir i 

s c^T>5^ sif^i ^Tr?^i 

^t^st^tf’^ ^tlK f|:5 ’fJtF’Fsi fwnl Ctt<-’Tl ^ 

I CFt'SjS (wator tight) 

>rw5t f^fi^^ifS ^t^fi I 

''sric'-s "siic"? c5Ts^ I cwf’R< vii^ ^‘ni 

«Ttol mT'flt'l Wtsi cwto 

q’f fifUl ®5f ?;tfT‘j TS'^II >1^1 ?J f<5'fsi>?f& 


fwi<? i fwc^ ^ ^trj? '^rrc’S! ^Uvi\ (c® si*. 

t&3[ ) I ^if'^ ^T^*l I 



'5<^ 'SfC^lt’t 

f53I 2§ 

115? 5(7}^ (unbalanced) 5t^ 


'•IfT5’1F5T f%5T l^fi? W^ 
extern ^ttCK Ji^it >T^R 

I 

♦iriit^t viiT'. ic^r 

{ level ) j^i' T'lr^i '9 

fH’flll C5ti?& ffST I 

fPI ’lltT5^5i ^fciin CW^KI ?tffT 

C^T5l1 '^t fwm ^51, ftcl 

B-C1 yb1 ^f?5T I ^nr, AB 
f^'irl ^C5I TO AB 


'«rti^ I 



A*. 

Wf 0/ 

*K^Wl Wf 5?^^ »Wt»l 5W 


<K)C3rhf ^CV (Liquid, atl rest, exerts pressures at a point 
within it in all directions 

with equal magnitude ): 

A-^ %1m^i 

( D ) 'srf^^twl ‘ilTs C^f&’-sf 

c^5f ^iT^ttWl I 

A ^(5ff5^ c^i^l 

W\ ( c ) ^’11 I ( index ) 

(2F Hh ) I 

9|iYiT TO ^<T I 

f^Tc^ ■•ffr^-r j i 

TO1 CifTO I 



^--- - - ■/ 


^<r5i‘<? 3fr«o 

PM JIJTR 
25 



f53[ 2? 

to m\^\ TO c^ 


'rfte 5f 
(25 6 2^9 ^x f53i) 1 

I ^ni -2r>rf*i ^ c^, 
'sr c^U 
T*n5(«rt5i m 
^u\ 

15^51 TO mi^m 555 

'®t*T to ^1 Tl^ 


TOTO5( 



’68' «WTW®r' 

5n! ^ «Rt«t TO ci; CT-cTO TO' ( hof!aOt«tl iSiyel.) 


(«) (?m »itOTr ^ssfcror ^ 

vs <5TOc»m c^rarora TO I 

(Thrust exerted by a liquid on the base of a vessel depends 
upon the area of the base and the height of the liquid ) : 

cTO ntif ^cs 

TO?f nf|siTcn?f to ^n, c^fapF^ >« 

TO I vil^ ^7t*1‘T^ TO 

3f?r, TO*! ^FT^r^f ’STfsTsTl C^, 

(Hydrostatic Paradox) I 

% A, B, C fFl '« 'Sft^TFW^I , 

*1t3j, ( base ) (cross-section) ^TO I 

5'?tcw'< ntii i oq^fs 

>ff?T ^i^twl I ^t5 E-«ii^ 

9[fT «f<?T< ^f^<r 1 D viiTfS s(m Ff^fs i 

*^jrF m ’fiC'T I wc«?i ( M ) >£5* 

Ft^f^f5‘sfft^TCJJj Sifc^ ^5iT*1ti! ^^tcan TOF I P 

^■4f5"?5^F TO1 R-VfsfB <tf^ '^ttsf'! 

^1 m ( 2^ i(•^ f&3{ ) I 

A E ^JIC5 

?!'€ 1 ^t^cai f%| 'e-sm -qm 
D Fl^r^fS ’ll'fCFg ti^ I 

A TOfSc^ ^tc’3 m im\ D 
irr=ff^^ ^5!?! 

f^ 

fB3! 2^ »itTO "3^ Ft#5f5 

Ftc?! 'Sft^’fi r*f^ii I 

P-TO. A^tC35 TO? ^f^?1 ?t?l A-*lillj& »rat^?1 




w ^ ^ .. « ^f| 


B C *rtar ’STt’ft'e i cwf^fc^ B ujtn C 


W 'STtri^-nr 

3»iTsrr;t ^ '8ft?rr^ 

Tt% ’(f^ I D-5t^f®?I 

csra^psi 'Q ^5531^ 

^ I ffi«j, A, B C < lci5 C^T^ 
^f^^t*! fsa I 

2W«i ?rf<?tr§^5i I 
fl’n "^^1 ^<n i 

■sfcsf^ Men fnnif5 ?f^ I 

f^FfS 30 <^1 n’F -(n 

vp:^ it^1e? 5;=^ af"' 

5t®i (2^ fb^ ) 

f?5T 7|!t^s enn n* ~^‘3 f^nt^’i 
"nenc'f c^ ifci 



'■ <rtn*i 
fb <i 2^r 

57=T’?''?^ ^ 


■^e'sn* [ bi^t ) f^n i 

•S6B nte^^ nf 5 e>trt? mii f.j'^^ ra -il—nc7 

-51« c^4<pcqn 1 

S , 

, (1) in^fS 1500 ft. «1^l ^<[s 100 It. -sf^n 

^r5^TtKi ntfn^ifc^ I nt^f5<f ^nn c^ts nKMfi nt<=?ic? i* 

[A dam is 1500 ft long and water is 100 ft deep. What 
IS the total later.il thi ust on the dam ? ] 

^ I vn^csT ^[<f5?r nts? nr'fbtn ^n. ^3i 

nM«T 1 ^z’^u^ ndfS-'T R'^ie^ nt<btn nfse scsr 

'ii^s nent® ^ nNbtn nf^c^c^ R'fV ^Riil ^^^Tewn 

^■5 nrRn ^Resr n'® nKstn nt^in ^f:nn ^ >i’5T?r 



70 '*m< IMar,', 

I ih 

> , 

c>Nmc4 ^ ^ *iKm to '«*f 

?tori ‘ ;''' 

', '.4^ ’fftwis^plOO ft ,fm,: ‘ 

100 X 62*5 Ibs/sq. ft. 

»irtr55 I ♦rr«fyr*f ^ \ 

=■ 50 x 62*5 Ibs/sq. ft. 

c^3pp5i X 

= (1500x 100) X 50x62*5 lbs. 

= 46875x10* lbs. 

(2) <2fr$T^ ntcf< Mt 40 cm -, 1*2 gms/c. c. 

^Ttwt C^ 

30 cm. I '2n:^T4 C^T^ 

[ A cube of side 40 cm is immersed in a liquid of density 
1*2 gms./c c. so that the upper iace is at a depth of 30 cm. 
from the liquid .sJirface. Calculate the total thrust on every 
surface of the cube. ] 

^ I 30 cm. 'sit?:5 t 

-sff^ m = 30 X 1*2 gm. wt. 

.*. w-f?i ^rM'=mxc^^?p?i 

= 30 X12 X 40 X 40 = 57600 gm.-wt. 

(30+40):^ 70 cm | 

'Slfs f4'**:c ? = 70 X 1*2 gm wt. 

.*. ^ = 70 < 1*2 X 40 X 40 

= 134400 gm.-wt. 

I ’Itftt’f ’Hftn I 







it 


*ft<i?r«t«30x 1‘2 gm.*wt. 

vATs * , „ « =70x1*2 „ „ 

^ ^ IZ P A l lg ) . ^ 50 X 1*2 gm.-wt. 

.*. C’lti? X '«»t5t^C«Tir <^3l^p5T 

. =50x] 2x40X40 = 96000 gm.*wt. 

2-6. fer ^ ^I^WI 'cn^igfsi^ (Free surface 

of a liquid, at rest, is always horizontal) S 

ntC3I 

>f^wl I 

'T5T i(?|—5^3? 

(2^ f&i!) I •5r»T^:’< 

A-f<*?^ A, /i2 i 

A = Aj (i g [d -"S-^C'K 

B SM^Aad.g 

hi A fT-^^ ^t'l B 

5ttCT I fgs MTfl'CT m A 

B I f'?'^ *4tft'<:~i' CT.^ A B Tt*^^ bt'i 

5^t^, hi = hi I =E?i^V f'i-} »[|^4W 

•^-i *5|^if.isT* ifZI. I 

2-7. -*1^^ ^tC3S 

Ff?l ( In a*rommunicating vessel liquid finds its own level ) % 
P, Q, R, S, T (STff^ f4f^ -sit^Pf^ s 
vxw ^tn I c^-c^tsf v£:^f& <tf3i, T<, P-c« Frf<^cq -m '®i3f 
’itc3i‘3 f^-'R cw^l ^Ttc4 c?; ^cir^ 

TC^T 'Sltc^ ( 2^ =!*' ) 1 

1 

•e[|^^ <£tt^7^ ^F3S^ A, B, C. D, E 

f^iR 5T'Q I 



fbH 2 
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r I 

' • ' * • ' I ’ ' A * 

%. A, B ^ l'“ A, B, C, 

f 5'C^ I sr^Tl Ft*f ’ITfH 

=11 1 ’ftris?! 

~S^ >l'5l^C5T 

I vij^^ 

Ft^l ( liquid finds its own level )— 

^ 'ii'^ffs fi’?‘r^ ^ I 

•(^**f< ntr3i < 5 . 

f^2t 5tfr--tii^ *n:4?r ^rpi^tfii^ 'Sfcut’i 

( Practical application of the property that liquid finds its 
own level) : 

(a) »f^ -^511:5;^ Ef9[ 

l5t?ITt^' I M'S n'E ^r?C^ C'!>1-2fnfJ>t*( 

Jlll-g -551 ^-^1 5-fn ^IVl, ^!r <Jl, 




-Tfr^ ^ ^71 

2^ ' 

Bf5Tt-H^ ’It'^ ^^1 ^1 F?f I 

nFn-S c^ ®5T 5|TOt^ ^fkZ'S Ftc^ 

^tc^l ^tCS[ 'Am F^ ( f53f 2^ ) I C^T^ ^K\ZAi( 
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'TnW m 

^ *f1^ "TT^-'^^’t a'efl 15 ^ I c^-FTc^ 

5Bf«l ’R^t^ ^ 'STlTl ( head o£ water ) 15[^ 

csSt ^tt^^rl 'srt'itc^^r c^ 1 

*r^c?i?i I ^®i ^tf^Tii 

'®rr«(TC1l^ C^'tf ^ Ptn 

I ^t^c«i at^5Tl ^| ^C5! a W cs^l 

'^z^w c^^i m «{Tc^ I 

"TFCil? 300 ^ ^ ^^f5 ®f®ITt(H 

I c'T’it^ ^T% 

^ 1 

(b) 'Bltl^^f»t ( Artesian well ) J 

'sr«m< ■'i< CVrf^C*! I ^rtew^T 

T-^tif-^T *1M^, c 5{'5, '-iifS^«nf^ vi.nt t^fcwif 


<tiZA*\ '''!rc< ill 1 

^?I a’sSf^ C^'f^si 

* 

■i(Ts 5^?'TCif< f»l^ 

> 

#■^1 w<^i*\% 

?» ?TlTfvf rtc ® Bf^ c&t&tt^l 

n 

^nt 5^^ c^TO TO ^ I 

vn^Jf C^ 



f^H 2^ 


^pfe 5(C«(7 (. 2^ Jit t^cu C C ) ^-^-fS c¥f5i^ *7^ I A ) 


"ii^t ^5tcwf U 1 


^C 5 T £i^ C^tSf*^ "^ST "Sltt^l ’^if^Til I vil^'l 'f'':i^i 5^1:^ 

C^T^lcI J^T^CTS ’ttf^esf JTST ■<trf^1 

-SfC^l^ if^t 1?^?! i£l*is- CM'iiZ^ I ^^Jtt 
j(t5B strts m ^Tf^K ?^?n -srlfni:^ 1 
( Artois ) W ¥711 tff5T Ji7(x 




74’ ' 

»it^ 

^ w «W-C»TO ) 

/'pS. iCT '3?W*rfl!^ ?^(BalittB^iSg 

columns in a U-tube ); ' 

5^1 ?rTt^4 w 

(density) 'STf^TWl—-9^15 U-'^ff T>t%5T C*f«n C^ 

iTtl «rsiT*i 

a ^55^1 

2f 5?;. fscsi ^1i5?r U-^sr c*f^si1 i «nii 

^T:^ c^ c^Ti( f^?ii *it<iw Ff^ Ff*^ I cis^! c^ nm 

^TC^ ! -ilt 

^’f’-si Ft^T I ■&Tc*1 ^ ’it^CTff'a 

siTf^^l ^\fz^ il’f^ 

^tB6 ^fsz^ i W 

(m\ u^i vf.<- !\w.'t ^^?i-‘5.i:5T< 

'* >£Tn '®r« ^Tl 

f^fs^ I CD Ti'q ■^^rsr’s^ 

<£l^i B ?t5! ^^'<-JCT t CA 

^53 2f ’t'A^ CA 

'^'ifA^ c<«ii c mwA m=A f^^c'® ’iRiw-g m I 

f _ 

vij^, C m = /i.^c/a^ [/ia = CD, d2='^C5T?l 1 

A „ ,, =hidig 

^ ?ii “ AB ; di = ] 

.’. hidig = n^d^g 

% 

= 

«2 di 

^^ZHPF A'Z^H C^R 51I tm M 

^^^t C^ 5P5I ( result ) f5l^ TO 5il— 





t5 (capillary ) bF^ 'ijt^«l ^ 

^*n:^ %rr^ ( calcuh^^^ ,.•; .;;, 

. •fftwis 


3 sq.am. <>£1^ 

(2}T{C?^ 1 sq. cm. -, ^ ^r< ^tf^l 

Ft^n I ^:n?[ CTt^ ^ mm 60 c.c. w^ fhi 
^31 I ^ ?r3f CT(t^ 5{f%1 1vr^ 

I = 13-6 gms/c.c. 


[ The cross-section of one arm of a U-tube is 3 sq. cm. 
and that of the other is 1 sq. cm. Keeping the tube vertical 
some mercury is poured into the tube and thereafter 60 c. c. 
of water is poured over mcrcuiy through the wider arm. 
Find by how much the mercury column will go down in the 
wider tube. Density of mercurv 13'6 gms/c.c. ] 


^1 mi'ii Mavr u-^{’.3i %v5-^n i 

25 (ij it's fe ?fT^ C^^fl ^3! 4 vS5o‘?1 ; , 

I ■<tf f^i?n 5«T Ffs^i * [ i 


'-•(III C^i^l Ttcl 9 X cm. Vltfu^n cm : 

3.V cm. ^^C'1 I 

a’n ^iti{ fviFi 




I 



f5li 45 (i) 


^55^1 = 4jc'cm. 


Jftsi C^ mm 'il^n §5B'^1 = -»if- = 20 cm. 

4^^ U-5ii3i mi ^tf?r, 


2q^i3;6 
4x 1 


[ — 1 gm/c.c. ] 



-- 
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a^. «TO»R( SW >l**rf5ht 

law for th^ transmission of liquid pressure ) S 


^«Tt=wr( confined)m^ CTW»t<<*arH 
'JRW (?fi srramr (undiminisbB4,*|^^ 

tude) 3r«i3t%^ ^ iiAiwnr 

♦ttcaffil (normally) | WCSRT ’SJK I 

♦ifNis 


IK 



srn firr^i wa 

J1 SCOTCH ’!fr«'< ^Vcsi 

r^is 2^ 

I 

(^) 3f§T'j< 

(water-tight) 
I ^fvr A 

cH'e^n m cw^i 

B, C ‘^1T^ D 

^f<i?(i (.‘s\n I 5*5i 
-Hf’lM a, '2f^s^ 

FfW ’SfaT ^?Tf5rC5F fir's 

( 2^ fsn ). 


to ^ 1 ifi^tn fv!^1 

Sff %5T to*^’^ ^ 

jptTstC^ 

( 2*1 to ) I f?1 'SBM 

(T[ .2f^ 

^=lfwc^ ■’T^PTfii’^ ^tonw I 
A, B, C, D stRfS to I 



to 2^ 


A-f^C«s 
1 «i|T^ ( unit area) 

vflTv B *C, 4 Tn D Wesr^ 2, 3, vfiTs 4 i )^f| 

A-fn^W F ^51 B, C 

i'- R^ff^ 2F, 3F vii^ 4F 

'^flic's (ijR cw^) I <2rs[tc| 3^r?i a «(f^ 





w-' •' jjs. ... 

. 'WtwiW 

, * t , 

m ^f?aT I ^t5t9l, fi’feswfJr 


^tf^? (direction ) mi ^.fin:«T C^ 

»|5|stf^ m fpfer«fsH ^*RI msm ( normally ) I ' 


' 2-m ♦tt^iw 35 ® ntu 5?tf% ( Principle of 

multiplication of thrust from Pascal’s law )! 


2<< sTn ftcai (TTl^l viiTn C5T® 

C«f^1 I C5tC«^ vg^fg 5Ff^^ 'srre^ 

«ftt5 I lilt ’ftar 

M v£,-<ffe Wa I ^ff 

M c^m Aa 

Wa/Aa , 

’?3rr5!^T^ ^ 5t'^C‘<P 

I N-W^fSii 

■af^ vg^<f r’^'li^C^T = 

Wg/Ag } ' 

Ai J^Vi 



=5t*t X c^3[^p5r=s^»x Ai^WgX^i 

Ag 


2^ 

N-WirfS Uz^ *«itr^i:^T I 

N-f^^={fBc^ f?? ?tf«iTr^ m Wi >6^^ , 

« 9 


Wi^Wa X^' 

Aa 


Aj, Aj-il 100'®«l ^ M 1 ^«l '6^ 

100 ^«l ^T«(1 I =9FTi:^t CW^I 

C3|, ^r® 100 '55*1c^^i I 



2-U. 

^5(?ir TO <gw c<^ ^’itK I ww 

«J5>9 ^1^ ^T! %l s^ 

5tf^?(i cit^ fl'^ c^^r ^“T^ ^1 <2rff% ^ 

I ^mm m 

^?ir^ C2f^ ^ l^<ilt M?ir.i{^ ‘Hydraulic 

garage lift’ ^1 I 

ftR(«IS 

2w i^* ^t^fer^ csic^r^ ^ii^f5 ^-f»ti r:5ftfc5{i i 

P 'ijTx Q ^ItS CFt$^ K-5T^T >l'Ni;i§5 I P-^^ si^^zm 

C5t^ Q-vil^ 'Sr^C^^Jf TO=? ^'3 1 A ( solid ) C^It^til 

I L-i^^sT -^^1 P-c^c®^ ^^^z^] m i 

B «rii 'i)^f& (7rr?t^ i ^T«rpf i 

'-^t^^, ’tT^f, t^nt^ Frfn^'‘'?i i 

Rj5-<?f5-t9^ c^tn^ 'It®—5fW ^fc^ 's^T^^rPtj i 

Vi 'ilT^ Va '^®u» ( valve ) ^T?l f^^li ^^Z^ '0^ 

5T5iti:^l ’ITC^ I % f^z^ 'Mtfjic';© cbh ^P\»^ 

-r^atc^^ cst’:®^! Tiz^ 'srr^<^T^?(l ^VSi \ S vii<pf^ i. 

^sl«tt^s 

'fift^5fl ^ ^ '«rtf^l P C5t«f5'« K 5{5[ 

«r® Wil I A-fn’&JfC^ m fjfC^ ^ 

^ f^l Va-^^^ lilTv Q-CFfr® <SiZ^^ 

■?pf^l 5t*r CTHl ' A-f^C^ c2jJt^ 

m ^’ff?[^f®'® ^faiT?( B-f^R ^ ‘i)T> B-f^r^ «f1[C^^ 

A-f^’^CSCir ^®13®l, ®«9®l I B-f^i( cSfpvg 

^’fc^r C5^i ^?i I B ’fttr^OT 
R-c^rfi^pT «’t^r^csni w ’(f^ ^Pi i -ii^^PFi 


H^fepSlP? ( Hydraulic P^ess >5 ’• ^ 

• * * ' ’ w ^ ^ * 

^ Ctfin 4##5|C« '«ta|fif' 

1 ^» » * 



WfnOv rW ‘ 

« 

T#ft ^ Q-C5ttOT m'^ ^h\ ^ 



r-*(Tt^^^f5 Q ttr-c^ S® BTc^ ■» ^ 

f^1 -^^Wa fspf^^ll ^ I 

C-^W G^tT$ ^f5 l, Totil thrubt developed 
in a hydraulic press ); 

’It? I • C?tT> ^’^’1? ?? vt 5- f^‘f? 

m I 

2vt sp T^m L £(^ I 

Ml? C«l^? f®’»t< ^ "“TT?!? O 

vfi?; ^<1? (srtrs '3?t'5 ?T?1 W ?«T iti:?t’t i A-f’i’Bai^ 'e 

’tl's p'? c ^?* CW) 2ir?t7-’j I M d 






(Fi) '4^.'. 

nt^i ^'ff^ *rtfl, 


FiXc«Wxd 


Or, F,-W.‘* 
c 


cal^ Fi-vflif "m 

W ?5‘t^ I ^\^ ^1 I 

v£i«R, a C^JR «<-»£lTs 

t^-3i?Pffl /? ; ^fif B-rn^C^ C^T^ Fa ^9, ^fs 

^fft 


=w. 


d 


c 'siC’I'Sf-l d vSlTv ol '®;m-i ;> '<^5 Fa-^^ ^f.l w 

^-5 ftrjj 1 fei«tc>1 m ^-^iSlCliT^f -<-f-^^l «|5S 

■m ^1^ -<fill I|T$'C^ I 

s% afJicsf -«¥'Ji sffsr JiTfsii's ?T:sr i c«f>i ft^l 'srif ^5i«ntr*f c^ni 

t 

^-ill ’Tf^ ’!(§ I «fl^< f»'4 *^£•'5 ’«?TS!<1 C*4K ^T! 1 C^.-ff^ 

«TfJr-ill « 2 r£!Itn 64 C>t?f *rf^ «lflf^1 M<I ’<11 ; «r^I? VI^*! ^<3ritfit^ ifIpH fifT?J -ff^ 

(1) C2ft^9 C^tt •5('^^5^Vf 1 dJ^T. 

^cm 20 ?[-5!^ 1 3(f^ C5t^ 200 

491 ^9 ^t9 9^ Wc9 4^ m J' 

» 

[ The sectional area of the smaller piston of a hydraulic 
press is 1 sq. ft, and that i-t the larger one is 20 sq. ft. If a 
force of 200 lbs be applied on the smaller piston, what will 
be the force developed on the larger one V ] 

^1 '8(1991 wrf9, Fi^FaX^i 

Aa 




gfirs ^5T 

' 'S 

As » C5t^ f^'^CS(? 2 f^lS^ 

Ai = <(^ -si^CE^ ] 

Fj « 200 <lt^ Q, A1 - 20 j 

A58=l^^fj^ Fi = y« 

PO 

Fi=r200x j -4000’if^5 I 

(2) Ml 4 inches 

xTn 2 feet. C^fTj ^TT >1 2 inches <i<’. '^Tj 20 

Indies. f^lstC^'T «IK*? 25 Ihs ^iA':^ TE C^ll^ 

[ Tv'O arms or the lever of a ]i> Jiaiiiic press are 4 inches 
and 2 feet long. Tiie diameter of the r»inaller piston is 
2 inches and that oi the larger one is 20 incJics. If a force ot 
25 Ihs be applied at the end of the lever, what will oc the 
force developed on the larger piston y j 

^ I »!i 1 F'^fe'c^r Fi 'A'A I 

•nf'i: 5tri 

X25x2 = Fi X [ 4 indies= 1^3 ft 1 

. p 25 x2x32^jc^^ 

4 

^<1 TS I'a 'J'-I I 

fa I • 

j. r; r^:5¥=i 

1*2 1 ^ 

C'i> (F . 

= F 10inches 

^ Cij-T? „ =linch 

= FiXl00 

= 150x 100 =15,000 lbs. 





(3) ‘ij^ ckm CB^ ^ ^ ^t^t¥PCi‘i’ 

' '/ . ' * * 

cnwi^ W ^iiTv ^(’r 4 inch 3 inphi^' j 

^*1? 5 Ibs-wt ^5TStr?lt?r '-fW^ W ^ ? 

[ A bottle is completely filled with oil and corked. If 
the diameters of the neck and bottom of the bottle be } inch 
and 3 inches respectively, calculate the thrust on the bottom 

i* 

when the cork is pressed with a force of 5 lbs. wfc ] 

[ H. S. Exam. 1961 ] 
^ I = '’f(l)® sq. inch 

2f^i:55if =Tr2 = rr{|)2 sq. inch 
e Rn 

sfffQ m= , „= lbs. wt'sq. inch 

rr(|)-« jr 

5 Aiir' 'i’lT't Iff* CWfCSf = lbs. wt.'sq. inch 

7C 

.*. X af.])® lbs. wt. 

.7 ^ 

~lb’0 lbs. wt. 

5 n : - 

«n. 

. 1 --- 

vins :— 

'. c^a^{'?r^P ' j. 

w.5i?i sn'rjr9 I'5''?;^ : 

’r»rd'5| fTi /», w.5T^ ( 7 , vj?rc®i^ 

5 t^, P — h. d. g 

(i) ^551 nwrc»m «i¥P8oi m 

fsi^ I 

(H) c*^f*r 'sjicsnr yj f««?i5f»r i 



(iv) »r>it^ i?f*f 0cirf»r 

’BCB I ■,, .?• 

- (v) ^tofB fe*tflrf '®®i 3T<?j I 

CB*T*r *ttcai?l ^SlCJfC^ 'SJItSTB ^«5^j 'S •trcaiB 

cfmim ^'Tir f^^JT TO I 

*rfC5 '«ll^T u!l^^ TOf «rffk'® I 


*rr?rc5iij ^: 

c^fs\ CT-C’Pt't '•^[KZ'^ b't*t TOI’T ^fuc^T ^?IVI C*I^ 

’Sf'Tjflffls's srfairB 5r^rf<«i^ <^<*1 <4^ 

-’TiJ fip^l «FC!f I 

'l[^-'?f^?l '-fltv!! ;—S’Crtt'!' 

•<??si«t 'lifts 5lf? 1 

CSl^ : --4^ M'5-^TIi ■'lir^S ^IW 'TOt*t I ^f<I! 
■ittS t'lt^ ‘a« f^f»tl C'SFi;?! I 

^i'r, vt.'V'i'i. (,^i\??i 

ifl? *1*7 ^Z'^ ; 


‘'ii,i5’'s'^rc-^V »i':«fi-^ToHi ■'ji'i''^!' ’’fft 


(4i;sr i*iiwn5 


[ I'lijtbin the uiftetoucc 1ioU\<‘eu ‘thrust’ iiiirl ‘i if.durc in a liquid ^YLpt 
I'i tlio pKsasuio at ti luimtin alir^Uid ? j i JI i?', H'l iJ.'jr;. Il/tJO, If. S, Ej.in)> '62 1 

2. iI^‘SIBfC«'T*'r ^‘5 1 02b iba/c, ft j ^ n 1 'M'pO '(!'i?ff<i 5?:?!-, ^S® 02 5 ''-lif'C 

i 5;, 10 'f& ^ iT? f<l‘f’! '<‘'A I • 

[The denaity of soa-wator is 3’Oi.'.) Iba/<• ft, If 1 c. ft of freali 'waUr 
\v i;’,hs Oi'ft ’.bs.tcalculato the pressure at a deiith of 10 it in sea water. ] 

[ Ans (»10 G25 ihbi.sq ft ] 

B, ifi’ft 5!t%! ts^n 5TC^<r arc^fr 4 WJ cm. ; ©?-’. 8 cm 

f^r^i 10 cm. I wtiS 'S^sf ■a’fN v 

r A flat-bottomed tube, 4 sq. cm. in cross-section sinks to a depth of h cm 
ill water and 10 c n. in alcohol. Whut is the weight of the tube and its 
contents and what is the density of alcohol ? [ Ans. 82 gm ; 0*8 gm/c.c. 



<sp^< fl|p»i ^rtriHi CTi^ T. ■ ' 

t^The lengiJ}» breadth and heightf^'a r^cdwaguli^ l)e!t!jit^j^l|M^lT , 
10 f^.» 8 it,, and 6 ft. When the box ia full of water. ei^ta^'#w total 
thrusl: ^ lb bottom. *[ 1 o. ft, of water weight ^'S Iba 1 f. 8(b^ ^be } ' 

«rmtMrt? wm«rt?r 4 ft. *»!^i, 8 it. 8,£t. 

^1*tTm fsT«ftr wn \ wc*nt ft. • 

[ A rectangular tani: 4 ft long. 2 ft. broad and 2 ft. deep is full of water 
( density 62'5 lbs /c. ft. ) Find the thrust on the bottom, on one broad side 
and on one end side } [ Ans. 1000 lbs. : 500 lbs. ; 250 lbs ] 


6. 12 ft PC's! I ir. ft 

'sri? ntr^ 10 ft. 3^^ c’ti:u-< ^=^4 arrS ^ i 1 c. ft. erim *r 

62*6 lbs. 


[ The lock’gate of a canal is 12 ft. broad. Tlie depth of water on the side 
of the gat^IS 16 ft. and th it on the other side is 10 ft. Calculate the total 
thrust on the gato if 1 o. ft of water weijiihs 62 5 lbs J [Aus. 585,00 lb.s ] 

7. 3r«rT^-3^ (.'sfR ^ c«r '^'C^ ’S'?! ^•ri'SFi i 

vis I ^ ^'r'i ■'I'M al’Fl'fl ^«II|S I 

[Explain, by ineanF- of expsnnieut, that liquid exerts prefsuro in all di/.>(,- 
tions at a point Without it. Also iIosiT' lie a simplt) experiment to pro\e th«fl 
the pressure depends upon the depth of the ] oint, ] [ JI. S Ktam JifO:! J 

8. c^lf'S-t «th ■'i3=!:pr»i 'f 

-4:511 ¥^ 514 »?it iflJtiW'S ‘-if ‘ai>l'':srl 1 U 

;> Cvf'»ir«r 35f^1 ’TTf'tfH I 

■ 

[ A tall thn vessel provided with a tap at the side noar the rotvoin ■ 
tilled with water and made to float ui>r on a piece of cork. Explain wh-t 
happens when the tap is opeiicd J 

9. -ia '4 ? i 

[ What IS ‘hydiostatic paradox’ ? Explain it with suitable experiments ] 

10. s«rff-«i.ry m'-rfaf-T f^' «,•£«■-? 

4Jsf5tr<--?‘ W*? ■srrcia *» 

What experiment do yon kn iv to illustrate that- 'liquid finds its on o 
level’ ? What is its practical appliedtion ? ] 

11. 5 «fvHr5i*'T ®rw ^<si1 - 45 ? : 

(-■f) <9<*T Sl^isfcsr P(if [ 

(^) ^3ist -sfv's 1 

(?f) ts^fi -STff'f Ff*f >:^r*fr'4 tlRII I 



* V * * ' ., 

['D^ribe ^pertmenlis to domonsfcrate the following.: 

, t *' ‘ 

(ja) A liquid oraiis normal pressure on an^ surface with wbieih it is in 
contact, '^V '. 

, t < ' ' 

• I 

^ (b) : Sbit ptessare exerted by a llrj[uid moroases with ^eptb. 

(e) #he pressure due to a liquid acts in all directions. 

(d) Idquid always finds its own level. ] 

12. U-tube.(fl^ 7 U-tube 

f4 Jisit*! ? 'i’ll V C3t3ir< <‘5^1 1 

r How would you compare tho densities of two difierent liquids by means 
of a U-tube 7 Should tlie limbs of tbe U-tubo have same area of cross- 
^ecbion ? Explain your answei, 

18 C"-?'’*. ©?1>I1«T'' r.iKl-: ^ri( 100 ft. j ^N*! 

tifi ^ryl^ pfvf jf|>, qfif 40 ft. '•^131 t5'"5-JC ft '‘I’b'-ii-ttebr^i 

[ Til*, toat’ivoi. of a w‘itei-hUj)ply syst.o)ii jb I'"!) ft, above the ground. If 
\ hf loi s of p.csMuo bead d'u> to fiiciinM olo ip 40 ft , wliut will bo tho pressun 
at l.'p :;0 ft aliovc the gr-.und ? J [ Ans ‘I'l ft of watoi Vi Iba/sq. ft. j 

■J <Pt5K 1,SIC5?T :iif *9:3 IS ’431 ■*<1 ’1,51 33 

5 (.4'*T 7 

[ By lowfrAg the level of a bap yi'u gA more and more supply of w’M.t.er. 

——45. 35n^f4g i c®f7 

,S--“ «r'H -7i$ f'r'-i'l Fl^ e-T^I l -.'nsfl ."P r^i ^W'St 

10 cm f^t>!tt<C5T< t6531 6 84 cm, «£i4 

I ^ 0-8 gm/c.c 43 ? 

[ Thorf* is ‘•'■ime mercury at the bottom of u, ULtubo Kerosene oil le poured 
over the mecfiry through one arm and glyoorino through tbe other. It is 
found tbat^uoury stands at the same level in the tt.o arms when the heights 
of kerosene oil and glycerine are respectively 10 cm. and C 84 cms. Density of 
kerosene b*ing 0 8 gm/c.c., calculate the density of glyceiine. ] [Ans. 1 201 

16. u-sTfSTi i u-qi'i'i C4t»f 

Ml 0-88 gm/c.d. C^r*! 3<tcm 31»t Fffst:^ ^ »fl5i:3 

m 7 ora. l U-^tC®!'*! 1 cm 

[ A uniform U-tube is balf-fillod with water. How many c. c. of 
oil of density 0‘68 gm/co must bo poured into one limb to make tho 
surfaoo of water rise 7 cm. in the other limb ? The diameter of the tube is 





17. U.S!t»ni 80 cm, -Wll 1 fiq. cm. IJS* I 

'S’i’T i»isii ‘^'Rtr^rir sf lO «m, <.9'^ 

f«rat ?5*f?r 17 0 . c er*>r «r*Ri tI? 17 c. o. *trr«Tf9«r c«»» (w 

0*8 gm/c.c. ) Tjf^l I ilt ^ ^ItQ«l nt?ir csirsp^? »fW¥I ? 

[ The limbs of a U-^ibo are 80 cm. high and have a uniform oroaS'Seotion 
ol 1 sq. cm. Mercury 18 poured inko tbe U-tube until it reaches a height of 
10 cm, in each limb 17 c.c. of water aie poured into one limb and 17 c c. of 
paiaOin ( doubity-^O'S gm (c e. ) are poured into the other limb. Whai le 
now the difleienee in the Imels of meicury in the two limbs v 

f Ar.s. 0 25 cm ] 

18 6Mi sfi'c si-f.-cfe 4 iiK-ii iT-i-tf It'®''•‘'nia t 

55f5?’:r'4«*. if.’P! 4;j '.csi'' ■ vf-'fo ’j,^f'57'=P 2i 

'?'.■? I gm 5'?:' V 

' A 4 inch square liole h’is been dcUoted in a leek gale .it a depth of '54 ft 
from water-Lutface With how''lueb force a dis*> s to bo lu’ld at li.e li.jle lu 
■■rder to {-lop the onLii w of v.a<CT ' Ji^MNitj' of wlci f'.'2 6 \ht-lc It ^ 

[ vr ^ 1 lb "A* I 


1^9. '"’f'iiC'V '5 ?' 

'-n: <FtiiC 1 ^ > " 


1 State Pasciil's law ucd it fully. How ean jou obtain the pi’ceiiilw 

of inultiplieu.ti<jD of thrust freii. lilt I‘iw " {HU (nwiip.i /bfix, H U Ji'Ot'l 

. ‘i{J C'SIb '’4 V VK-1 >, •^V»ri; V-l V i4 4|.^? i 

Jf.I'tpt 5*1 •. 5?• IC'S CS,.t>'4Vs qt'S rl «■'! " €i 

, 3..'‘ 

[What 18 II hydraulic press ’ T>• •■jcnbo it and oxiiljin I'Cs aetion Koi 

what purpose is it used ? Whnt is the total thiust d(>velo} .-i n< it ^ 

[of !i li'OI i 


•il. .fi-JFtb ^flg>f^44 tac*l4 rrM§ 5>3f>n ,nc,h <£■•1? *!•> "HI" 

1 fool 66 lbs ipi vff'Tw 4?! hn*m 4’5' -iisn $ 11 ,-a '5*:^? 


^ The diameter of tbe sma^h oiblor -f a hydraulic piess is 1 itub and that 
of the larger one is 1 foot. Calculate the Ihiusl developed on the Isigor piston 
wh»’n a force of 5C I’os is apiilied on the smaller one. The crcb'-aeotions of 
tho pistons are circular j [P. £7 f'.ns. 8064 lbs) 

22. rfi’4t? ^-'1*1^ "SpII*! «r'<! 80 tq. cm gsifit 

4i& ■sirlfTSfl ^iTf i 1 C’PJfsstfi 1 sq cm. j '41^4 gf*f 40 gms. wt 
*J?r agsj -s:^ (?T!^C» T ^I*f 4^ sr?:® ? 

[ Tho sectional area of the botlim of a bottle is 80 sq. cm. The bottle is 
full of water and ia closed by a coik whose area is 1 sq. cm. If a force of 



, ^ 

40 ^mt. ^ Applied oa tho 0Q|j|St oaloulate the fo^e developed on the 
bottom. ^ [Ads. 1200 gme. vrt. J 

C-2fr>r^ StVI^^Csni ^IfJt 8 inches 80 iftehee, 
12 ft. ertrt firsl^ ?rQ?f -ertsp^ 2 ft, cfi ^ 

f^^CST 5000 lbs. wt. ■?*! t^*f3r 3S-f^C^ firti:'? ^*5 ’J*! 'SfCfl’t 

^ ? • 

[ The diameters of the ic-tons of a hydraulic press are respectively 
b inches and 80 inches The smalier piston is attached 2 ft from the fulcrum 
end of a lever 12 ft. long. What force inuot ho pjiplied at Uie end of the lever 
to make the press exert a force of 5000 lbs n' ? [Ans. 8'8 IbsJ 

'> 1 . distil c^\ y> 'I'Ji 1'* ^it^i G"; ^<'1 

5 I '3 f?I«r 1 S «'! *i 1 5^1 f - 1 " fciVI '{54 1 : 8 { 

00 Ibi '<9:1 ^.3, 


[A hjdraulic prost. luis a sn.'il pinl'-n nJ .’urnelL'i 1" and a la*‘go piston 
of dutmott'f 6'' It I" workoO by a iiand lever of •whieh tbo t'(l»o of the arms 
IS i : 8. If a fiiico of SJ lha is aj.jiiKil '>n the I audlii vvhal (h tho force tle\e- 
lofioil on til''gi'ods k‘j; 1, on the pn•' [Ans 85*10 lbs j 


[ Objective Type Quest'oiis ] 

'4, f .^r.4 ‘Ai ' 4J ”f< iSf'l'f'.'f’l 1 

■"*' " 3't ‘JT1’ 'I n :- 

/*?> 

5fn '491^'®.; ’ i-i t«9'i 4-1'' V 

(ii) '5’OT rfii< "4: . l,l\ H ^f:*M S'K 

Uail ■'fZ'l V 

(ill) U.'T‘l^r34 ^fsi 'S}^ O .'id'i n^i'9 «£t^4[ft 

sf'aTSf^ f .4 f*? *srir& Ui 
(iv) m ’ir'i?! f4 >a"4t ur*!’ 

f *,‘‘ 115 F/ti ^ 1 ?:® ‘ 4 .V 5 S ? 

(4 C'4l^ 'M’lf ^415151 C'l.C^l^T '«r'C*f tl'i <?C’l!'l C’lt 51*1 f^‘ 

y^»fsif 5 f®rc 4 4 t'' ? ^ 

(vil c«fw f‘r‘4 ■4^r*! K*(’r 



w 8 fffs 

[ Floating bodies and Archimedes’ principle ] , 

»-i. 1if*ifer5 sraa ctiS *ifs*rt*i 


( Calculation of resultant thrust on a body imrocrsed in a 
liquid ) I 

ABCDEFCiH w i cube ) I 

m-cMH /. •iC'ff 


/ 



f\?T 2^ 

>]rtri 


'<-‘1 (AhCD'- /ij '.‘iTv 

( EKGH ) /lo ^-el'll ni i\' 

f^?;i ! "<I5T ''A^'4 esjt^ 

^I'C 'i'iv,t«| V,4<) >).f<5c-£ i.ix^ I 

(vcitical siiiiace) 
Al^fiF '-^l CDGH CW'i' 
4f<ic-fCbJ ^t?1 I 5T-K^, 

I ABEF ^ 


c>ii' a'j ^^t'l c^- 

I 

*«rt:5t C^’l? C'fTi? 5J?e| *11 I 


fl-'l ABCD «-C4-H 

vij^t isrr^ nP?**I|«| ^h^rig. ( d = 

>I*ri 0(!i> =51*1 X ABCD I 

^hid.^xl'^ 

—l^hi.d.g 

EFGH l.m ^915 I ’srr^^l C^, 

EFGH C’l-CW 5tn=*2d.g. 




EFGH ^ *?r^ « Ft ♦f jjp c?^ wj 

h^>hi TttW^ EFGH ABCD ‘^Pt 3 

'Sf^S wf5?r ^’r<r c*rri? ^\'^=-lVi2d.g - 

= l^d.g (h2-hi) 
=^l^d.g[\' /i2-/ii=/] 

ff? /® WfSil 'SflTiSf -‘.<^*' P xd >li{ 1 ^f 5 =r >I’(-^?l'i-r T^C^'’ ‘ 

^T^ts, Pd.g='^^^^ '(^.^^:^ I 

'5|<f^, C*f’'1 ei ^•^■-^15 ^9r«T "ilJC®! “5^5? 

^:;^-t& '5l»yV'S? '-f-v,?! ^^1? 




/ 

<.’-().« <; 5 C'^ I 
^ • 

—A nr iftjjnaST- 


! I 



'1 <,\ 

R 

rv! ' ' ; 

.'» 

<1 f*r-if-r 

’*'1 .-U'.. ! 

1 '‘1- 

;1 '\-\U tS, 

I'l'' 

“'. ■* 

'Afr't'’.^i *i'^i! ’'■1;"'? 

; ’w •-’»( 

t 'r'lsi 

n 

Lioyancv 

) <^/A 

\ flsr s:f i 


tar<T'C'i -?i "ri'ict:*-! ;■ ( centre 


ot buoyancy } <iC'*T l 

Apparent loss of weight ot a body*raiiie''’ 5 eu m a liquid ) ‘. 
'^pp) ctiff>rettx w’?' '4 '<1 ^!’f'*r‘t^ U'^S^’s. •■^f^Ji?! 

?1<I«1 ^c<i ’qr?'i >pfii^ ■ 

'QW^r 3iTOc^ fii’-i'! *1 ^’!i»tC'T 

ftsRl I ^PC^I S’SfW^ '5Jt’irvs-?l>f I v£;^ 

'Sl^^l1'^*It»^ "£'T*1'®l’(’1Tf^'^wn *J^C*M ^fvf 

'S^i[ ??{ Wi 5^1 Wg ’/C'' 

\ 

‘«rfstt^-Q-^H=rW, - Wq 





•stft ^ 



^5T n'm «w'^< 

mm «<<tc^ '®^’®f«i 

C^t*( t 

3-3. «l^?f v®^tsi?r 

[ Ex pen me nr to 
dcmonstr.'iP' the .ippPiint lohs of 
wc'i'ljt Cl a body ) I 

v£)'<^i^ f^.:^t* A '5?it-^‘ciT^ 

<5?f T^tl'l Yrt*} I '^'."-’5^1 ':^ ^,T5 fv?'.^ 
• t^T^ c^i'::-5 *5,*i^.'' ! vii-iffl? 

'-n^i *ir^/ii (R; VT <iif«i^i 

'«MfC"? ^r.m f«T^! ■5;''?t<5 ( :V'j fb^ ') • 

r,v»'ii “p^V-T-'it^ jj|T5 

„ ‘3..'j 

/ ’ 


cbi? f5 r-c5T< s^-i i *•'' 

N » 

:5Tijf5 ■5'c^ wi '^■57-1 ft^T ^171 '®rt''i‘ri i 


3-4 Alchimedcs’ principle ) 

r,^1^ ^ 

^nsfi ^ 

4ir ? 1 


-^; ;: 3.S7 >frc.5T <^c*r 5fi*tf^^ ♦ffs's «nf^f^f«c:*i?r jk i 

f<^tf?8 ^f"® «ffr^®r?r *i^c^ *tw i ®t^Tf®i‘c?nr 

‘ysjt'iwl iri-®! iTsfcsl *a®fe2^nfr ^®1^tfeiTSf 




^ ^ 'srtTTOt^^nt 

4 


<?r I 3 t&# ^ (TTWir bstnift^ j Wl *rt#V 
^tt^Ff^f®5fc^ m vtfihil ^1 ^f»rOT«i i w|i^* 

^rf®*r ^ fNitf *rf?c5r*r i 5PT«t?r *t?rrfH stl *rtfer wlvrilV 
?itwf3r I fS^m i fW 

ncpi '8?ii iSi^ ’tf^’srci »»^T 

^fsc5f*T CT ■R'g w?f fe*rF:^3ii *tf®?r 4a^< f^pg i 

'5tTt?r irt’^rtw ^vs c^ti-r c^, ^'«c^ ^c^f '^'^t^c*T 

^Tl ^*t*Ttf?^ 

"vfw >9W?:5W f^Pi fm 

»nr-5[r^c^ T?pi 'sr^rsfff^tB 
■iirpi j'^cs '»«tt*frc:snff iiii’ii 

fi^*t5 -P^l «£)■-?» %s-f.^ >ff?^ 

'>imf?i Mi{r^f3 (.'-ii^. 

T'*?*;'!! ’^:«t fw*’! 

I C'tt'Ti ’flf?, f^'-'T .a 



»it^?irff'5c^^ ir'. 

*• > 

«ik 


'«iftV|vI%>l 
' '2.S7-212 Sf: *il ) 
•’.if?’-? ' ) 


3-5. m>r6\ ( Experimental 


verification of Archimedes’ principle ): 

B vil^f5 C’fT^i ^T^i! C6!^^ it'-i-A C5l‘£J A 

C^fSl^TB-^ W ^ifB^I A C5tu^l 'siTOsf 



'®rrf^fjrfec>Rr sft%?r »r^'3l 


P C5{v?'< 

I 

■<f'!f?i{c'? B-i:^ ^i5if'€ 
B-<4'i A-C^p 

frit's 1 

A-Cl>T.§C^ 



^'6 (3iy 5ix f^) I 'cl!?'isM^f 

jRiTOt 

^ I' .'»fa(S[^rV?r m ^5? ' sitf^ r . i|f( 

A-cm^fiS^ 5t>[ ^ I- 
viJ^ ^ CFf«^ B'f® 'srtl^ '«ItC^ m I c*!f^ 

«rtc« ^l^cvscw I B cwv&fS ?tc?r 

I B-'f ^amrss? A-cFttvs^ '«it5^OT 

t^i c^ A-c^f«f&? ^ 

A CFTl'S? »P5[-'s?nf^ ^:5!< I '• ' 

3-6.^.^®rtf%ftfe5Rr #tr«^ ( Application of Archi¬ 

medes’ piinciplc ) i 

4if; 'srrTdi 

“f f^C^ mfcf i 


C^) I 

('<r) I 

(^t) •«ri:<»;f’s?^ t-f-Ti I specihc gravity ) i 

»f^l ?iTt., '6®r4~Wi. 'ii^^ 

Tn £ -^£'1 fit«ii ■ii''tf& ^tcn mm f%’€f 
fi^^fsgr^ i vuV ! m, •il^ Wg. 

^1^« ^tm\ 

Wi - Wa=?(^IU^i W=l^ 'sin’T^ It^, 

• I 

=^f&?f mm 'e^^ \ 

^fw U. fsf. i,^. 'Q^^'sf-T 516151 m ’iTst-«ftf^5i‘ 

A^H=(W, “Wo^ -sjjmi -s^C'-K 1 -stmt (?r.^/R. I 

(Wi-Wa) 'S.fJt^ -^5111'«n^^s5*(5V,-Wfl) • 

^^(-'55'h^^ ^'<?f 'sr^imfii^ m% c»i^ 

=--(Wj - Wo) isi. (7T. f^, I 

0 

'iiv,. fn. 'S^. 6^:1'®!% 516H1 m, ^11-^rtK^ ’arm? 

‘<e-®5-=(Wi -Wa) ^I^'G 1 



- 

wki W 62*$ <«rf^ % t ^'!»ftyfwi'"Wa) tin 

n t‘ A 

(?(Cf^. ^ TOt^s? ^n»rff^ TOf dk^ f^. a;S|, 

62 J 

(t)- *tfftc«^ ^ r ’ 

TIiM 

^?l fs'f'i <?^1 I ^"5^l*> l>f. r^ iiy(. 

*f’|if^C"'5 5jTlTi< 2j’‘>5^ C’T. ^'^. I 

Vv 1 W 2 

^T^fjr v/>i 4^5'I 

625 

1 X ti2*5 . ■«. 

(’f) fs^^ % 

’ff<ri5c»r 'n^ 111 I 

3-7. 'Q ( Floitation and jmmtision 

of a bod’I ) • 

II C^ CfT*< Aic-T f*.lT^^* <3 sri^i 

W1 '5^ ?f^4l • •'^C«l't S9rf;i4 ^£i<^t 

sr^>in-(7fai tvt?ii 1 

1»f9j i>?fi ^i< I -tf^cst t5’’<i 

^-1^ nt ^^i^ I ^^-1 f»<£:^ ^ Wj 

.£1^-. W2» '«C< 'Q f*<^Ssr^ r*iJlf5!f^« ITHf? 

^T?T-| i 

(l\ 5?fw Wi>W3 '<3^^ Sfl'ii'^[CW C1^ I 

viirspc^^vg? '€'^^ W'\^fA'^ '<3^C5{£l Fftr^ 

^em '5T<^iSI »rr<N«j-^ 

n« (A ^•IC'Si’l CoH \tc^\ ^ •^<^Cof 





fptfl ^ <m\ C?%1 

■<^^1 >' \ 

(2) -^n Wi«=W^, «f<ts wr mu 

m 'e^ ^ ^ w '6Sf?qRt wti ^ 

^K»!ir '^Tcsc f^?r i • ^ 

^jt9[C^t^ ^%l ^t^?f c^ c^ Offm 

fe?r cWtf5 tom f%^?f c^-c^tsf <*(tf^i:^ I vfitcsrtom 
'Sffii^ C^zm IBf I 

(3) Wi < Wa ^ 'Qisfsc ?r^^1 ^n=spi 

^i?r >^W(2i 'Q’W^ 'ST’prtto 'e's^ci?^ ^f5t?ii 

«T5r I ! 

^JIT) C^-^f^sf f^to rA^ 


^ I 'S’f?I1 ^TTf^l fT%l f^fC^ 

I 

3-8. ‘^tsrrt^’^t?r ^JTOTI »t^ ( Conditions of equiUbriuM 


of floating bodies ) s 

TTl^l C^f»(5ns( C^ "^c^r ^Ttol f^c®! I 

«tfjnii c^8t ^csr^r 'Sw-t 

^5f 1 ^1? ^zm ^r%'; ^tf^fc^ sitc^f ^ '5r*i>rrf^^ 

’ftot*! ^nr*? ^f^cT 'Mz^ i 

to ni «tT%^ ■^'■^r^ «rtr^c:5i 'srN^r 

■sfw^ vrrf'f'i:^ 5itrrr* f«'^ifef^ 'sf’^r c^f-'^®i ^f<u^ 

Kgtm 'S^ i ^ ^t?| 

(1) ?n8t^?r iSim toto® ^rif^w V|?rtc'5 

'S^SRT ^^\^ ^\ \ 

(2) ^ <41^ (vejlical) 

f^ft^ “r«fB r^i ^®n i ^?r g 

^<t«v G Wi totofi toi ^tosc^ (3^ ji'n 





W 9 fm 

1 w 

Wia=W2, f^'S 
C^t^1 c^ 

^msf m 'ii^t 

5T?-(7T^f^( %?n 5i1 ■<i'r«rc^ =^ 

>it^T '*(^’1111 *ir?:^ sfi I 

I 



'Q sf^i-r-fs? -i-f ^n 

»rff^9? '«ifjR:^ sn 

f^3i 3^ 

G G' mf 5 i^n<iT?[ "'if^i 


3-9.-^ W.5! 'SliRtif f^Sf ^8SfCinf ^51 '«15f5t-ftfwffe ^5?f9f 


( A floating body displaces liquid whose weight 
is same as the weight of the body ): 

■il^ ^'^’91 \ 3® i(* fbli: 

CW C«l^tC^1 *r^ { C^it tube ) 


<?!« ■S^ICT 'Si'^ 515T C’l^ ^& 1 *J 55 


,-?i^;.rtei 

v,--.-!• 




e-5--^ ^^1 ^rrf^ ^icT<t ft^r<i 

^ S(7.r.7I ^IC5 ‘iipf ^T?'ft"' 
f’i^tl 5«ff '-if^Cq '^'A 
■lti re? ■s?-n ?^c i '1 't:?i i 
^1?:’? ^tn?i 
<.'r’>’h^ 3 i’[ <tT 5 ^t I 


'<l^nCi; I W *'CS' 


«|5|5lfM 5:« lH®f '9^:*'55 >l?tK 'e’C(^f1>!*'« 

' «r»i>it^^ ■’ft*! 

^ fsii 3 s 

=r^ I ^*1 ^r>!' 

; *C*fr^C^ C^ I 

■5(^5>3^ c^i 

%^n »RT^' I 



% 


t ^ 

xo. 

(1) «rt*i?t c^«? t ' 

♦it^at W’l ’‘f^ ^TcmssiT^ m '®rr«Rii cii_%tfl <k 

c»rc9t TO mt^ f¥5r^H ^?ito 

I 

^*1, TOFt^is ^-sr I 

'sfc^’SFl i 

c^f w.^ ^if»!r^ m m i Nr?t ? 

•!jt^C*t'T *‘1^ *rf5tl C^ 5^:11 J[?i-'5{t^^ FT^C'^ 

rr®^^-! 1 I cw^l 1 c. c. ‘92 gra. 

^<i|5 1 c. c. ‘scs^vi 2 (tg 1 gm i C4t^ 

>i5r-''55T?;Til OT41 I vfif^ ^C5» ^iC’i I c^u 

<.f r^rC^T ^{v'Htil ■'SiT^n ■5?i'<^ '^tTO=?'3 

-l*i 'S\^ Va '^t’f w<i «nfnc-^. 

''rJ^^Pl ■'T'^-C 'Iff’Ii C^ O'C 'imilii^f Ji CC. Tsfal?:? 

i) 'C T-t'i'-TUK 12 c c. J' I 

(2) 'sfc^ ^^51 ? 


7't'^t ^t''^ c«T5i^ 

Wlw ■iir'^T'V cr^5>4i -er^J! i e-'? i^ ^fH‘t f-t v 
.'.vir^'U*! 'E-si ■’^r-iC'1 TT*!'i •^^'1 

U*'!!-it?-* >‘<t-'ltf& ■SiC^T aiw-l 1 'Mil'll ('.qT^'Tfl 4i.> 


^r«T ^1^5^ t 

w.ei -n^-^ i a«icf?'‘r‘i-'^i^c^iii ’ni 

^C<.T ^Tl^ra ^C?l I C^R ^f«f 70,0d(i ^ «f5T 

'Wil^*-1 ^C<l ^T^, -IT5 I«i 3T v£l^^ '6W5T (Rt& 

4 

70,000 ^ I •' 

7,^? 51 wi'^ w.^^-\ Tsi i c>i^^?!i c^T^T 

>i3jTi ^tc<5 'Sim 'Tsi ^ t 



’sfjj^rrsr ^ 

' 1 
^ t 

’Rlnr CHtsr* c^fsT «fT^tw'«i'w c»ff^ (?r ^r-s' ’ftra *rtTi «< f*nii 

TW c«f«irt I (3l’«n (plimsoli Une8> 

’rca^i wnffr^ H'W’iaj ^iiHf asisrstc?! %V< TOi 

c^^Il «fU5i «ri ?nr i (Ti^rr'Bfs;^ 3[c<f] ‘pw’ c»i^i ^ •fti« 

n®!l ^Tfrsri Bfs^c^r ia?? oiI6^ ^ic5 ‘W’ CT*(ii (ti^ ^’in:*ri i 

.5^“ «f»M ist^ S'fiu® ^f-i^To C<rf> «HtsT’ll 1S!^31 'Hi I 

«s'4^ ^^ussini^^ I i87e3ii|ft’*f ■43Ti*i&*T isjrsrs^ 

4^51 -MiVsr 'll*! BfUrCBf sim *i"^iC4 ’9K1f»RM 

4<?1 vfl’I" R’Jf' 4^1 I 
■5'5T -SiXl 'cf'*! C4R T<K4 ’rCM 'rf>-,l??ll '«ir< «£l"‘^f& 


’■mC';>—’4^41 ^’•FI lir\^ ^'^ 4^1 1 

C<{ 2(1 ^-4 ‘£ 4 ' 

■,?'! -S’sfM ^1^ C'1*fl ■'■iTri'':^ I ilife-bclt, ‘41 

-^if'f.Cl 4tS( 4C4 I f.f.-! !vfM f*l-fH 441 4>*g 

' V- ''3vr< -iw siRm ■^rit-^'j. i 

O) tRp ’ 

•iT'?'’T4 5|V- 'i-i i ••{ 4?:•-!•’, i?(?i:'^ v,T'4t '§&«:;»: ®flt, 

'T'lC'i’i' '.rfj- 'C-.4t rr.4 ^^'4', &C^ l?t4 ! 

i,'-''r( iFti^'4i ^c«i b,4 Rui ^rrv)i -'rSi:-. <';iiii-4 i(r4& 

'iPiV 4|t?| I >i1if4 ‘ITvL'M *14- Rlf’W «1^CT 

4! i4' ^■^-'5'[':i!T'4iCs'''> I 4t4-i 


'.»*i5:5r4 ■qtm bfs-'c • ^Te141 T f-'A ''/«*' sf'i'i I 

{ 4 ; ^tr, 5 TO (C irLv.>iau d .\. <; ; 

j ^'i* j-ft,-; 'siInI ^<icji M'-t 

'fiw«i4’ic^i vi.^^ '«pw s aRr-a 


441 I 

4fCbi CbfC]B4 <l^l5 44r4 ^^-'.l ^‘i-sll 
4^41 I C^TC€'<'5v«i'4 I 

t‘5 44 'iFTlS 4T’fl ==rT.:'« I *'r(C4 ^F9«K 41 ^^47 4M I ^ 

ipt^l f^% C^TS 4fr?C44 

'sitCl? I f^4C'44 T'*! ^4* 4ff46l 
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TTlJJjf I c^ 

^ ^ ^TC*i (35 V> Tm) I 

?Tr^ %i Fff^csT ^?r ?rni, ^sff^ 



■5?'fC&>II^ \Fl^'®t^ 

f53| 35 


jf^jstfcr^ --qs-flc^ I ^csr, 

"S? ^tl^Q ’Ts^fF® -^fz^ Vila’s 

•2fc^-f <j^5if6c^ ^f\ 

fffcn I 'sr^JiT^, ri^5ifB<( 

'6^i< Tf^[-'5r;>iTS( ^c6t< 

5t5c^ 

^f^vi I 

5tn ^Afy^\ m<^ >fti{ 

5t*f ^f^Ml ^T?75T i 

'^I't ^?r''s w ^Tfsr<5 

'ii^* m 

■^fs^i! Ui'< I -sF 
'e■^^ ^c<.K 


6itc^ i?p[^\ -t m[^ ^^r-i »rf^l ^I^C'Xw*- 

55\-<r^ %‘^-A 5^ fn-zh^ -<fUm <ii^*( *r^^i^M«I 

■5i?I -2fC5J-[ r^i -iJ-jffifBjf -8^^ W<l 

f^'i^ C^I-CTO ^N1 
1 , 

^i(.b-JltH^t'f«f^fHi«f«lf’IT Ctr?:: 

(i) 5tn (ii) 8 

fsfsj^w^ 8 ('ll) 5|rrc5Ili (compressibility) I ‘ ‘ 

(5) (Submarine) ^t<«|«ft^ % 

^c^?i ’ffc^r ^c?(i 4^5 flf?i 

\ ^^t?i '?T<2l'iT^ 

I 
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«tti:^—l^i«nr.Ballast tanks Wl 

1?^ I csi^ <gfc^'t^f9TC^ ^tsi^ ^ ^ I W 

^c^rarr^^ ^1 v£i^ src^ti'SfiT 

^ I 'QT*^ 

^t^C'S v<i^*s wr?f^ ^r«?T cw^ I 

^P%cl ’fT*^ ^Hi «rt^k w^ ^ I ^rC^i 

■5T?T^ ^ 4Tn «r%1 I 

3-11. W51 (SJC^I-sf 

(Buoyancy of air and application ol Archimedes* principle 
to air) l 

^if^f^f^c>(?r Hlf?* ^' 4 "^ cft-Hl Btff^vt^ .'■.<7 c<fla 

■f'<C5r I ^'W’Tr^C'4 

‘?f^li' (buoyancy) 'flu's ^s-i J W fil^f'''V-^ ^s[ 

^ I C~!t^l ^T^I'Q C^ Tt’ltf-l 

^5HI -il? n"*’i.'.4 “I ?.5f •« ^U5j<5 '-inn-? 

>xi4 I '5(’1T*, 3iT?l ’fTf^^i l5-rl>itl ■?fr.>Il?| I 

'ir^ii=*2f«Fr< ’tTi^ =ttius i ^#<1 ^£,h' '^^\< 

tf-TTl '3r?'»<( 1 vil^‘-<li '<511 ^\c< c^ f;i^ffc>7^. 

<^('1^(1 'c'^m ^¥i 

•<?’^^ ’5{wi fff T>j, emU 'W c^‘W '^'fiw 

2ff‘i5 'Q^A '^ZA A^ , 21^-1 €9A ^TT’l'if-l ^VA\^ ^>"C^ I 

^fl t5 >;l'";^f An A\ I 

f<F'i^'S''1^’'^''1^1’Sp)-<K'l!r^ ^Hl 2}-.(M A\A I '^Ci '^lt*Hl ^fqCT 
'AlU CA, mA C-IMKiS 'Tifs ifai'^T I 

^rrW^fpcJT^ 'A)f^A ^■'ir<«i niu^ c^, C^tsi 

^?cfi ^ 

^it’it^-^tJT (?i 

^t?itti5 «ivn«r 

^t*! 1 

^?( vf^^1 -yim*! An I 
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*f?(ci;nr cif«(ti?frf’^Tt^%' ^ 

ti?tC«F ^JtrgfCW (Baroscope) ’TC®! I siTt—' 

^®lTHt'S3T <2(1? ^®lTCi<1 'sitC^ I tl 



fb"’ j>'^> 

1f?®(t^l I 4i7,b« "*tll\«ir (’’olunie) 'it f 

=rr&Tr^l (.■^^ n ^I^i^rf?!"!. 4f^i:<[; ^-Tc^i‘^»!'' 

^1^-! iy'H^1'«'(9 C^,»|. ?r''. I ^>ill f\A'; < krtp-' 

-^TCM C*1% ^trA ! I T-V, .S'Tt. r.-y|lel<rfB >il'.>IS[ 

f; 

fA tV:m tiiu*1 (A S1&;? (apparent 

weight) *< st^^-'-sC'iT 

fb-fi .is* ii) cm ] i ■t:*i 

'itf’itii‘-I’s fsr?ii Frf-f^rt 

«ft'« I c^li:'5< ^55 ftt^l UH'^- 

\ ^f''i’i‘fcai=T t«-5<j }^bTs -^Ti^-a 

■^-f-ini 5|^C5T I w:‘«<r 

Csf'.^Tf -stm f fVgi ^ifwgtcb [ f^ai 3^'(ii) cr<f ] f 
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J * 

? ^*1 tt^ ^itfro ^ i 

ci{V^^ '6 ?it5«rriii v£i^ 'q^ f^f^Ti i 

f4ii c^ % ^fiiiii ^irr^ 

q’t^^rtfi'nr ^’('¥1 ( (St?i^-'«w:^='«rr’(t^-WT4- 

?TT«r^ vf^JT ?t=fi-2rr^ ) \ *r», Trt5?t 

^f-ft %<P ^C'5 1 •ftr'^t ■<?!! 

0\ Tfl»M TTW C'l'til -IT^^C^T ^<[% i 

^£ 1 ^ ^51 'Stft S 

-ft' <<p5i vi,<F^! >P<?(i cw f;Ar-i'*']i »itr^?:^ I ^MT^l c^tsitc^f^ 


4:|r, 

Ti 5 

' 


m"; 

1 vfvf >i 

14 ^t'‘§J? 5?1 ^14 

ii4 

^ V 

r*nff‘ 

^'/•I'T-I S['i1 ! 

U {':n ' 

[ 4 * 4 --^14^ srlf^ic^ir 

if 151 ^ '^T 9'<J 


T;y 


^■^'\>:~\ "Tir' 

'A ' 'f ' '•' 

115 li T^'ii ^1 

•54 

:r^a WTi-’l 

1 

;r* 


■'■'!■>'; -liY. 




ti-' 

K-V! 1 

t 

. ; -sv,1 ,I>1 

":ti ■iit''iT' 

^s*»l t <ii4 ] 

f-'M 

* >1 

'il 

?«3 


i ’--TC^Tv (, '^, 



!t^ 

/» 

//T ■ 

•fA” 

C^% ^iV* 

''P\'K'< 

I 1 .iis 4!'iT.«i 

V>i5t'l 


'.<* 

il ^ 

tX^ 

1 f'p^ m*!' 


4'''ir5i ^yiciT'! 

5'i4"* 



■:*>! ^'fr'^ltT n\ rf.jp;f -.,^-\\ f,i‘r\ I 

-;iv-i; (.Vr^icffw (.71, 'V^c^i?f)r^1^, -«IC^-^ C^Ofi vfi't-i* <,4V 


•ir<l?!<1 4C'l I TUC&T f*r*lf5^fT (,W 'IPs 

4^4 W T'\^ ^^XT; 5f5It-! »if>T?fl %pr,- m. 

N 

4'-‘ire f.T^f^'5 ?1T^ 4 •:<% V,f7! '«19'M'4I?l I 

^ ‘.'^f ?hJ 41 C4t^ 4:^Vi:»iT -551 ^tf^i^ll 

'SI^j:'*' Cbsi I F5t^ ^\^'[U •^'tf"•J I c?l*r<'i 

•’s;w7:4? ^fci(i i *Fr??cJi mw ^mcg 

'if’»fi 5 ^ M* '^?T^ ’®irt3*T 41^1'?! 1 ^T^-n-T-q 

CEJb' ??{ ^ 1)5 I 

Wi I fs'vs^i ^T1^ 


■'*r- ''HC^ t 


5l^r?trrH ^Pi rfr.-*- 51?|t! i ':‘T5*raf 
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c^ '^mi^ ^iTm ^1 t? ^ c^ 

^CSf ^ 'BfOT ^ ^W?f«l iS|?[^ 

c^ c^ ^ c<^ ^1*1^'' <ltflc551 ?Trs[?r 

*«rrf%R I cs^^ v<i^ 

^t^5f 'sftc^tft isf^t^ c^sjcsf^ ^fitf 29,000 ^ 

'®rrc?iT?«i 1 c^ v£i^ ’rt^rc^j 

t?? ^TC^*j ^■\ I mn ^55 ^ T'l'^i 

^ 5t<^ ^ *<Ff^«n I tirrc^ c^c^<r ^n?! i 

f^g vfi^f5 l5tfifl 

WSI ^^^1 I c^^ to i?l I 

^rtc^fc’WJT ’tjt^ ^1 c^^ic^i f#T?(t^ 5fTt^^ I 

(T\ tri ^rt^ -f^is tV%t^ ft^ 
’i^fN sra I iwzw^w.i^ ^mi c^, 

fM) C^^C*RI ^5(^1 (Lifting power of a balloon; ; 

^T-i'f’^1 ^^1 Tq^^ftf-i <ti: 'tinsirf-^'s ifcir 'qs^.i c-^«aj:Hfl 

'Sf^r^K^ ’TltC’H?! '0«fSf 'sicn'sM C^% C^ ^*rC!I ^Pi^\ ^ftf^f ! 

‘ii^ 'Qwc^^ •rK’iFici^ c<«a?:5r5 •^si'ai i 

.^'^j.C'i'T ^OTl5!?i -q-sfai f^«|^ ^?n ’Eir?! i 

^9, ./j 

cr%Wii '5j^r^-<?ir <rifc*T« ‘\w^-~^il, 

<(f?c?!^ ^ni^5i 'w<t<^ ^t^?j , 

^i?f<* 5rTlC*l‘< „ — Va 

'a(®r>rtf^^ 'q«r~-Vj«/i 

CT«3?:*I'S ’TlfCT^ >8flR--- \\dz ^ 

(;^«9^5I? ^'ST^’f ^31^ ^ Vi di - Vgda 

’rr«rr^*r® Vj oa?? Va ^istr i --^fc^sf -Vi(di -rfa) 

«flt ^^srs’H '^(TOr^^i c?igj:3i<i ««?*( di^«; R^cjr<[ ^snsrs?!^ 'STtr^fiCl >9 
^WJRaiT-^t? 'PefJT ^\s I 



'St’RtSt ^ '© 
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(a) ^ ^Tfanil wtl^r ft^cgtwpr^ ' 

•0698 X TTfp ^ I (?rr^C^, iltwf^ ^3r5t -V»dj x (1 - *0698) 

- Vjdj X -9807. 

(b) ^ f^fsnrf^ «ftr^, ^ ^Rlwl 

•1837 x^^ i^sr? I (TirTO “ Vi<ii(l - ’1887). 

-Vtd, x-8618* 

^^«IS 

• (1) C^tiT W '«-5|^ 50 gms., 'e^J^ 

40 gms I ? 

[ A body weighs 50 gms m air and 40 gms in water. 
What IS its density y ] 

= 50-40 10 gms. 

(TIC^, ^*('ii 1 gm/c c. 


'5rt^lTi{= 

»R'a 

5ifjf^5;^ = 10 C.C. 


10 

1 


- 10 c c. 


.'. W--- =^^^5gms/cc. 

(2) ‘il^^^5 '9‘^i^ 275 gms , ‘^t<ir.vf '®lTOl5!'l 

:; -Si'-r •^rc^ l 13'5S‘) gms/c.c. 


rgftCFif vise? I 

L A piece of iron weighs 275 gms. It iloat.-. in mercury 
with -^th of its volume immersed. If density ol mercury be 
13*59 gms/c.c. calculate the density ot iron. J 


^ I ^^1 c c. 


'si'w C.C 

« 

ex/" 

„ ’(r^t*ni «rn(^R=^ c.c. 




5 * 


ve-^51 =X 13*59 gms 
y 
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13*59^275 

y 

V=f>^-59-'^‘^2c.c. 

. '6'^ 27S 

c*nr??i w= ^ 

36*42 

= 7*55 gms'c.c. \ 

•V 

'3) ^f& ■prtw?:5< ^ 

^51 I oq^fij '*35-^ 23 giijs '» w 

5'6 gms'c c , ^^f5l ^’5-q 36 gn-'s ? 

[ Two bodies balance each other when suspended front 
the artns of a balance in water TIjc nia.ss of one i> 28 gms 
and Its density ir 5*6 gins'c c. if the mass of the other is 
36 2ms, what is its density ] 

^ ' 'i'<, = J 2 m,-' 'c c. 

^fTIT *r.-TS| I 

2!l'<^ , = 6 c.c 

0*0 

-srlrT" fi m-=■-'/]-;? i, ^j'Sr^- 3T-[-s]|7j-;^ 

-’"’S - 'i 

«>mW ' ’ 

= 23 gius, 

^=^<1 'smiTii Y c c 

.*. "<i^? -- 36 


36 


d 


.*. 36-^f = 23 

a 


-| o 

or. j=13 


or, J - = 277 gms.'c.c. 



^ '6 5 ^ los*' 

(4)'- 14 cm. ■?[Itr»T?f CFT'St^Ffl) ^TfClfS 
^5‘6 gms -3^ ^'Q f^’TtttST ’tMfS 

• f 

^EF3t?r 5 cm I ?ifw ^rtcani "sic^j 

nt3ifB:^ «t>rtwl m ^E5^?f 

’ftf^^y gmsfc.c. • 

C A cylindrical con 14 cm. in diameter iloats in water 
with 5 cm of its height immersed below the surface ot water 
when a copper block of mass ^85 6 grns hangs from its bottom. 
If t!ie block is now placed inside tlic can, what height of the 
can would be bel iw the surface f»f water v ] 

^ I '-ti'vr-si-'tl-’l, "-ir3I 7 }^, ;.-1* 

■f;'^!>l=T 5[*?^ I ^;1 rfiT 

rj'sS'^^ * 

'•'"»*i'.'l, i-7r'^x5+ -—••'i) 

‘■•rji?! '^sj'fill 13-1'iiii 

■.''ir. '*i at-Jln'O'-i 

'*f 1 -M, r (7)i xh- '^fCii'I '‘s 'iTT f '■\8'5't. • • -. li' 

(i) I,ii) ifs ^911. '^\U'A\ RiRR'?' mf-sT, 

A iD^xh^vt 

• 9 


•or. 




22^,^,,. 985-6 

or, x7x7\n -d\~ 

* / y 


/■ h~5= --071 

9 XZZ <7 


;i=571cm. 
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(5) 100 C.C 'amr^c^nr 0’85 gm/c.c. ^£1^15 ^ w» 

1 ^C5r< 0*8 gra/c.c. W511 WI 

jr"^f I 

'5%l 

[ A body of dcnsfi,y 0‘85 gm./c.c. and of volume 100 c.c. 
floats in water. Oil of density 0’8 gm/c.c. is poured on 
water just enough to cover the body. What volume of 
the body would be now under water V ] 

^ I •€^=r=^f^R=rx W = 100x0 85=85 gms. 

Tc.c. 'Sffrs i (loo- r) c.c 

'SfTC^ I ■•5 [^^Tn '*Vi' TtC"® 

^tr^, 

85= J"xH-{100- nxO'B 

= r+8o-o-8r 

or, 0*2 r=^ .-. r=25c.c. 

(6) 2 cm, '2f^CT!5Vf^;5» ^■5[ TirCS<l 20 cm 

v£i^5Jr^'^ 1 c c 'aii'54T«j '«rTCf^ I vf«f5r*f 
7'4 cm. *'.tr''f<rl 1^5^ ■^c?f 5tii| ®Tf>R''@ 

I '=1-11 11-4 gms/c.c 'f 

( A uniform rod of wood, 2 cm. square and 20 cm. long 
has 1 c.c. of lead of density Jr4 gms/c.c fixed at one end. 
When floated in water, the rod comes to rest with 1 <♦ cm 
ot Its length above the surface. Find the density of wood. ] 

® I = 2 X 2 = 4 sq cm. 

w= 20 - 7*4 = 12‘6 cm. 
'«r’f7rrf'3i5 wem ^-^ = 4x 12 6=50*4 c.c. 

'6^^f = 50*4x 1 = 50*4 gms. >fi(^ = lgm/c c. ] 

'<?! gms/c.c. 

^ = 4x20x^=80p gms. 

'«^^ = lxll’4 gms. 

^ti'e >8^=1=80 />+ir4 gras. 



lOT 

I 

50*4 « 80/1?+11*4 
or, 80 p—39 

•■■ />=^-=0‘48gm/c.c. 


(7) 21 lbs 

'«rrtw t 20 lbs ^ <itc^ i ^1 

w.^ fv(Ti[fsw'?- ^f^c5T 

'stn-t ^C5T -■^T^z^' nrf^n V r.5it?t<i 

= 7‘2 X 62*5 Ibs/c. ft. 

[ A lump of iron weighing 21 lbs is tied with a piece of 
thread. The thread can bear a tension of 20 lbs. If the 
lump be put in water being su-spended by the thread what 
volume of the lump would remain in water so that the thread 
may just bear the tension v Density of iron is 7’2 >' b2'5 
Ibs'c. ft. \ 

f4«1T<l 'sri’tT^ 20 lbs I 

-7T<!n 1 ]b= ■sf'WJrrf-i-x.- 


- , C. ft. 

7/ 


f vji?-;( = 62'5 Ibs/c. ft. ] 


w 

D 




^RTi 


21 

7-2 X 625 


c. ft. 






1 . 21 
62'5 * 7 2 X 62*5 


7*2 

21 


=-0'343 «mr 


) ! 
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v'/ 

(8) Vila’s ^rm 

8 01^ 10 cms ; 1*5 gras/c.c. 1^-f 

^5%l'^5ipr I ^’ftifTcsr^ w r 

[A hollow spherical ball whose internal and external 
radii arc 8 and 10*-cms. respectively is found to float in a 
liquid of density 1*5 gms/c.c. just fully immersed. What is 
the density of the material of the ball ? 1 

I AT'. ■'imr'f 4 5 cms. 

-A'»R -■ 5)^ c.c. 

•A<T! f5'-» = *-t{A)^ c.c 

~i-T X 61 Cl. 

'i<, c^r^c'p^ 

- X ol y ^ gins 

A'R 1?:=^ sirji }i^<r\y\\ ^U^>y ®-T 

— ^ti 5)^ X 1 5 gms 

-^TT^riii ^\U, 

sTvrrj, 1^.1 X 61 X p = ;\jc (■>)’* X I t 

iC/ -= ^ —3‘U7 gm.s/c.c. ( 2flV I 

(0) .£,^1^ 20U litres -iT^ 0*95 

gm/c.c., «if§^ral ftsi'fl >rr?tc^ij 

y •=’1*02 gm/c.c. 

[A buoy of volume 200 litres and density 0*95 gm/c.c. i& 
iully immersed in .sea-water of den.sity 1*02 gm/c.c., being 
anchc.:cd to the sea-bottom by a light chain. What is the 
tension m the chain ’ I 
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® I 'srr?!^^ = 200 litres := 200 X1000 c.c 

«2xl0®,c,c, 

'e ■^^=2 X10® X 1*02 gm = 204,000 = 204 kgm. 

>€^^ = 2 X10® X 0-95 = 190 kg;n. 

fet5t=(204-190)=- 14 kgiL. wt. 




«?fTsr ’li ’ll “^vrfcvl 

■v?i vrr'5 i <s^ sji^s «i^ig ’55’is^ 

*fnt*f *3r5rp« ^i5i<l 'esfC'T’i 3^^'C’r i -a^ 

sr^m ’TCPi I ?:sr5i« *11 sj’i'Si. 


•'H^ <1 vf<‘^'1s!C< 4l-lC3^ 


«riniw.|»'3i $>i ,11!.' $|Ji c^. m»;-v£[.; i fij'Ri 


■vrsTgra 'eeisr< i 


(i) '^^■A ’l'«^ 'srn^il f^‘i’1 I 

ill) 'R'5 1 

(in) ’'fiff:<^ 6ri{^f-'T-i»' i 


’!'{?1 'ST^iT'^ : 

€is?;t Wi '9 SSI, 5’^ vsr.',, 

(i) Vt»r \Vi>Wa 

(ii) <f«.'«ici=ii f«^C‘5 c^-c=''i4 «iM 'o'lf^:? ’irf’i Wj-.=Ws 
(in) «rf>I^l w,<w. 


-ifsiiM^R '»r*icH't *1'©: 

(i) ’5^-T Jllii? ■»[?-( S5^r5!<fwiir«i^*^tf^rs5 *««">:(; ,5 '5,5» 

> 15 [fsr 5 *. I 

. (ii) '9 STI^I-C-fJS >a4^‘-'X C<*tKI 

*fir<5 ’fiir*i<) c^«^Tc^9 -£t:^(5?i I ^$1 ■‘n':-«.f;?r^ 


a3li«| -<F^1 I 
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1. sfif^ ?) -fit Mm m I 

[ Whali is Archimedes’ principle ? Describe its experimental veiirifiestion. j 

[ cf. H. 8. Exam. 1960, '6S {Comp), 1963 1 
f *v 

2. C’Jf^ ? c^h 15 c?^ c*F®T I-- 

[ What do you mean by apparent weight and real weight f Which one 
18 greater and why ? J [ <•/. Jf. S. (comp) 1963 J 

8. ^Jj3f «riffs^ s SRII 

[ How would you deteimine the volume and density of a body irregulai 
shape by applying Archimedes' principle ? i (if. S. Ejriwt., P'bO 1 

4.^'»s^ '®rf!;^^86 c. c ,tf r<j '5if»ri$r*r’T J 

wTf*i:^ nfi'< I ■-ii=at6< 'ss/ii s »r7 ? 

[ The volume of a body is 86 c c. and it can float in water with ^Ih of 
its volume immersed What are the weight and density of Ibe body ? 

[ Ans 27 ^UiS ; 0*75 gm/c c | 
V-' 

6 5 cm, ffl? 4 cm $l6'5l 8 em. 

2 fi cm ^’51 ‘ST’T^R ■oT^f W.'< a?? ? 

[ A piece of wood is 5 cm long, 4 cm bioad and 8 cm high. If it floats in 

water with 2 5 cm of its height luimtrscJ, what will be the weight and 

density of the piece V J [ An« 60 gms i 0’88 gm/c. c. J 

i 

6:- 1000 litres ii-T*, y-'.O Lgm '€!5?CiT'I 

'srf^-^rr-Ti f-r-Fr^'-r i 

I • 

[ A buoy of \olumo 1000 litre.=! and weighing ^50 kgm is fully imms' -led in 
sea-water ap gravity 1 02, being anchored to the sea-bottom by a chain. 
What IS the tension on the chain ? Ignore the weight of the chain. ] 

( H. S {co7ap) 1963 ] { Ans. 70 kgm. wt J 

n 

7M dl^t& 'STRSCSid J ?lf%| I ^ 

1-2 gms/c. o. R «!t-f 

^ *T(f4T’T ? 


[ A substance can float in water with jth of its volume projecting. What 
portion of its volume will project if it floats in another liquid of density 1*2 
‘gms/o.c. ] 1. Ans. ij ] 
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6. r*»^»lf<R5 «W«f5R 15^ ^T'S ;— 

(a) .a^ ^tfr *fT«f«i:^ Ji^fi^n THf c-f^r ? 

(b) wm >i*f’®T^ "sp ^*r3r<t ^t^i w ? 

fc) 3^'.j^-«fsf ?^r3 5T#r-^5i '"I fl?T*t«r c® tr^ ? 

(d) cJ*i\5’'«’a ofnr’T c®ii9tn «?f?m «tcJt c^sr v 

(e) f?'©! f®3f csifn ^la Plant'S' srrs! ®tw c^jt ? 

(fj c^Piirr^ 3rr5C'5tc«?ir «f3 s^fUT fn^ii rir^. U% ^rr^-'Br^ft® 

«r® csrc’Mt® ? 

(g) sfpj:® jf^i^tPi £^°s w^i w f«s[ "I't»r:^ v 

[ Answer tiio followinr* ituehtions carefully :— 

(a) Why IB it easier t<j lift a heavy stono under water ? 

(h) Why IS it easier to swim in sea-water than in nvor-waier ? 

(c) WJiy does a ship smk Jowei mio watei when it rmls fuiju tea 
*nto rivoi V j 

(d) Why does a lump of iiori sink while a ship made .jf iron floats in 
water ? 

(e) Why doos an egg sinl m pure water hut floaty <n a strong Bolntioii 
•'f salt ? 

<f) W'hy toy hiilloons, if tilled with hydrogen, would use to ihe culling, but 
f 'illod with caibon dioxide would bink to the floor 7 

(g) kVhy in Plimsoll mark there are difleierit lines for lotiling ui sea 
watet and in fieah watei ^ J 

i>. wi3i»r >3 'r®'©fpi ‘•131 v-Jic-a 

_ f4 -sir^tirs y 

[ h'likpluii. the e.ondilionB of floatation and iintueision What should a 
body do to float at rest lu a liquid ? ) 

30. Cl*-®!*! '6 *Tt« i 

C4R 5fRl '«fr!p ? 

[ Doscribo the ‘Cartesian divor’ and explain how it acts Do you know 
jf any modern appliance which is based on th;? principle 7 J 

llj ''.'m ’IHC® 'SBfsi 85 gms, f TrtPi 23 gms ; ‘R-J 4® ? 

f A body weighs S5 gms m air and 23 gms 'n water What is its 
density ? J L Ans. 5 gms/c c j 

32. '«rrii©t4t< ^>I4 ^^ICtl 4 ft, «r:? 4 ft 38 inches 

'Q^if 600 ^Ibs i T-37 -W:p 151 'PTS 65 Ibs/c ft S{5ti*| 4 -; VPi4t5 5|V3. 
ffpt I ^si®Sf 4® 'e«j4 ^n4 wv l^iPI feel 134 '■ i?cn ? 

[ A rectangular wooden slab is 4 ft long, 4 ft broad and 18 inches 
high It weighs 600 lbs. Density of sea-water being G5 Ibs/c. ft. ; prove that 
the slab will float in sea water. lYbat is tiie minimum weight to he placed 
on the slab so that it just sinks ? ] [Ans. 960 lbs. J ^ 





«fr5» t^3jr««« 

'snsp^^ ^tr-F I 'SSisj 82 gms '« 8 gms/o c. ; ’Wf 

5 gio^^o 'SSfST ^'o ? 

[ l7bd beam of a balaoco reuiains hoj^zontal ivhen two bodies suspended 
from the ends aie kepc immetsed in water. The mass of one of them is 8'i gms 
and density is 8 gmf-/c c * The density of the other being 6 gms/c. o.« what 
u i((S mass ? J [ A us. B5 gms. ] 

' *r 

^ 4 1>' 09 gni/cc ^si5y^ il'4'«i'0 2 7 gms/c.c 'Q 10 gme 

|4<fi •s'4’ 'jics? Of’ii m ^£5^ 64 

©rfhC'-S »ff£«} I 4^ I 

[ A piece of wood (density - 0*9 gm/c. c. ) and a piece of 
aluminium ( density “^2*7 gnit/c, r ) weighing 10 gms. when tieu together 
ate found to float }ust imniorsed in wster. OsIculute the volume of the piece 
of wood. ]/• t A ns. 68 c c. j 

V' . 

15. .‘14^ 4r:3‘i ’".^1:451 >arsf4"’'(fw 4 cm .3^? '6^^! 48 gm : 

tJJltfCH df 4*T4l& slJflSCSf ’•ril4ju^< 1,^ 4-'5^£« 1 G cm 

^'4f' ^:tC4 I w M*r 4--1 

[A cube of wood wlioio '.‘dfc is 4 cm. weighs 48 gms. When thie cube 
la iioaloci in glycerine, it is found that upjior hojizoutal face is 1 6 cm. above 
bhe surface. Find the duusily of gljceiine. J f Aiis 1 26 gm/c.c. J 

"V* 

*16. ‘:irJT l''cm. 12 cm 

I 2 gm/o. c. £4!^ F? ^4 ^'<Tl I S-*'!'' i:5l4 

»lJri!r 44 I 

[ A hollow spbeio hss an internal and external diameter of 10 cm. and 
Idem, leapectively. It fio,its in a Injuid of deusHy 13 grn‘'/o. c j'l'.t fuUy 
immersod. Deteruiine the doositj of the material oi the r.j heio. i 

[ Ans. 3 84 gms/c. c.i 

17. 44li> 'Tt' >1*! f f4 '*'rR®f4H ( 500 f«X 10 ft) I 

tITSi C’JI'Ff? ■4<l '®rf:P C^T 'Vpc.7< Ig‘a{ 5 ft »r^C< ^.5 44? 4*64 ft 

^tr^C-T '5lf£^ ’S’JiT ►, ^5! ]^-f4C5 1 'Sff'S 

100 gallons ®r« ^f4C«^ 444*1 ^(£4 «iriS 'FT*^ 4iVc-< ? 

[A pontoon with perpendicular sides has a rectangular base 500 ft by 10 ft.’’ 
'll ,is loaded so Liiat Ibo b^se is submerged to a depth of b ft and 4*54 ft. uf 
the pontoon remains above water. It eoiumences to leak taking 160 gallon* 
')t W) ‘or per minute. Dow long will it be before it sinks ? 

gallon. J CAno. 261 hr.. (W5) ] 

4 64 
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IB/ «rrf%f*rfk>r9 c^m^rrrarrT ’nfivi wrtl’«tj'Nfit w>' 

^ *ffS« Jltnl 531 ^ 1 ’:^^ fH i « 

[ Is Arohimedes’ principle apph^ble to gases ? Explain wtth fnitjikl^ 
experiment. 'A pound of cotton heavier than a pound of leadV 


this statement. ] 


[JET. S {Cmip)l&62) 


19. f^ej >ff5lC^T »£ W ^ «ersT 

c*f«ii c? 'Sft^-’SWsf ^^■-‘1 !l5< «tF<5-8B??T -anf‘-R e?cv5L? j -srif^fir^fjr 

f*Tf3i'3 ’Tfjrrni 'e^^r CT«n <sri^-aT.-^ «ff^-*-©sr c*:^ 

ciiS’t 'rsT'S=-7*2 t «R^-8*5i 

'*?lT«5,f5lfsr^tW gms/c c ) 

[ A piece of isinc, when 'neighed on a sedmtive balance, appears to weigh 
lees than its true weight if brass weights am used, but more than its 
true weight if alumitniim weights ate used Why duos it liappen ? 
Densities : zinc-»7*2 : l»ras8-8’5 ; aluminium-= 2'U gios/o c ] 


[ Objective Type Questions 1 


20 Mcai ^wvrwf?: ?: ri‘! :-- 

(it ''‘A .*f'*1 i’/H'Sit f'f-i'^ 

<"1 ’i I 


'.ii- -1 ti siRw».; 


(ii; ^5'51 fif 1 C'-T—I 

(ill) ^ ■'■'‘Ihi't f--JlfsS I 

(itfi c'*tfii -5'us iflsfu ’t** sivijjffi;-. 

■fi^ewTf -s®s! ^5r=r', - m I 


(v) §nf'r':*i 


.•1 5 '5 


jp-ti «-r'5* A -.g 5'’:?! i 



[ Specific gravity and its determination ] 

I 

4-1. ( Specific gravity ): 

:5;ni 1^3 i cw, 

(TiT-n '«r^TO ^It I 

(standard) ^ C^t^T '<11 

■St^t <f<t^ ^<TVffCJ|< 9?(iTI ^ttc^l 1 «i, 

C<Tsit<19 32—^I5T< C<, 'ri’llS C<MI «- 

'5rt<'^ 19'32 SI I 

‘S’ <r»f C^R i <1^»? <1 T<'«^ ) S'-^l 

^e<! <R TC<, 

V 

<''5J <f«ni>£. ?< I cw<| 

f^?rTCf c< 4° fssit -swisft?! w «n:<^!Fi c<^ I 

^Tm 4' T'BS] C^lf^csr^ '4T<TOt*i 

c< '6^^ «1<1 5< I ’«'m iiC<|f^4 iTi JiTol 'ipf- 

iit< ■5jrc<T'^’=i <fc p i J 

'SW^ <vST< Cl ,.^t^ Slf?l-s;j 

5C^ I «l (ujiit)5^til 1 '5[-. 

I ’ 

^ _.<)iF^. '*jl4fTi{ <■«< '«3W 

g_‘’l»flC«'k «• 

~ WMi 

‘Sipi 

I tm C<FR il<f¥ (unit) ^\^ \ <r<,| 
«ltC’ff^^ ASTI'S (relative density) <^|1^ I 
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fn, far. 1 gm/c.c. Ttca^ 

o ^*fTt^?r ^iT? ^ s. i«s 

s=s —»fit ^frfc«f?i ^;(m « '■rtc^f^f 

vfi^^ I f%-§ vii^P. f^, wm 62‘5 

Ibs'c. ft. • 


' ■ ' ■ 6Zti' 

m^\, Sx62*5=m<=? W ( fn. 'ii^ ) 

[ T5ltC«ll%’P ^t*1?ltia1 ( Temperature 

c<)rrection of specific gravity) S 

*j'^ T.‘:a:?i .p<)i 3j?^r:5 a ’srT^ifvjs-? d-c 

^r’^Jiris:^ yr«:-^f»i?:^'i *si'i ••'i-ii’ti #*''c-i i f45 
.'isi'i ©'■'i'^ ■si^'ii.-al fssr Vf:'? I 5fsi;t «!(«•??! Ui $Vr« U<jc*t fir? 

'■i!'- fi?-f>i 4<i trii.;-i '•' J-'f'l '•-® sic^sfir i 

if^5['‘il t ,1 \\v:^ i -szh jr’- ^:pi< 

lVWrr,\ z«0. 

vi'^H ’’’'•ifsii aT?5 srfc’if'sp* •&• ^‘':<5i. -sif^Ki ©rfn, 


b-- 


■<^<1 

i.'^o *rr*;ia[.’< ^h-^jtns'T &5f.? 


.ii; >r.i' * -‘i:^ C5i<’ 

g_^ . /“O o5 irC5|^ 

""ro ■'5iri!*i efcsii 4i3r^ 'i'‘C ,. „ 

■st'lsi'5|f«f ®l’^3!l'an fsi'i'l s 

«fl'5 •»fl^!: "sit*l ^'0 ®'’^ijtaii^ w<S£^, 

B “Isi-Tta* »ir:''(f'=F<f ®!‘'rsi;li!>l 'l-TU I 

I'Tt'Sg ®i 'fsifvi,!! BFrsn^ '[51^ '( ® ®'?>/<; .1.41 'Srfs^^l (tablb) sifng | 

if s ‘.'141 ivr<s *';'‘'«M4iC^< 31311,4B '5lv;;itjjf5, v,ilf ?i fjl»{, '1^) ff<-i 

'»flCM''44 ^5f'?:4 '8*1 4r<i:E^ '!'?l(:'-g< ifTs ''^«r''.i>4 '84^ f*r4^ 4''.' 

i J 


4 2. >S W'5tl (^Difference betwe^fft/ 

sp. gravity and density). 

(1) >l^*fjf5;(3i •iin* CTO-^1^4 m#, 

w ■®f^i I I 
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(2) f5f, ^ '8 'Bftcnf^ >Ct!f;' 

■wr*r 1 CTO, (?Tf^ 'S?R 19 C^m 19 gms/cx, 

^ S 

"‘‘■(3) R ^y\. i’5t%rv5 ^=?c^?r TO ^Tn '®?pc^ TO 

»!^R 5nn 62 5 f^i 'S'l to ^T'e^l TO'i 

C^5(, CTOt5 ■®[tC’if’f<F f*? ^ ^^ip. f<1. C^lTTO 

TO= 19 X 62 5 lbs , c. ft. 

4-3. (Practical determination of 


specific gravity) ? 

'S I 

'iir ; 

(1) (Hydrostatic balance) TOl , 

(2) • (Float.ition ineth('d; TO' , 

{3} ^'(i"C5fT5lTO . 

i4) f-.-li:i) bottK)TOl, 


5) a^t'.'1'^ "'T^'‘ 

4 -4. ^ ^ 1 cl I '-P t;v{!^.-;; 5 ? 

11) “^IVf /4 15f«T '5J';v|%v'{ ©f^'j -Sf^c^- VJji^v 

^••. —S''"'ifr<f ( S.'l.d iKViVier t’.en an! ii.s-'!;i'le 
»n vvatcr) C 




T-S^‘<( • yc'>i ^i' 



^1 ! »■ % W, , Tf?^? ' -i * j' ^ ii > 

fwc i 

^ZJ '5Tf?"1 I ^|5* 'QT^ Wg. 

'^i:“,\ ^C'lf’sp'^' «r<l 

'TO i#l ^’ci?^' 

= W, 

Wi- Wa 





11 / 


(2)‘ w ar3f% i 

‘Wtm I 

■•■' ' . . . 
v£)^ v£i^f& »f(ft«f 9!tc« 

V 

I CW, C^tC^ C^5T 5Ttc«T I 

1^f<lsfT>r« oQ-'^fC «|'9 SI'S ^T'. ^nir*9'&=T I T-^ 

ii?'Q^sr Wi. 4'*^ ir‘N Tbcik ^'S ^mi ^f^Tl 

'8W^l <ffF?l ^<1 ^«5, 'em Wg. 

^■^•-^n, (relative 

density)— 

S - 

-■’Wi - w. 


Tifti '‘nfTW =i;f.‘'if-!t'i' S f. >, r. 5^7.^? ^Tic^fn^ 

5i 


v; _ c V s — ' ' S 

.>, 


[ 


4 I?" S - 


'<VJ\ <©5’^ 


■*'‘5?'l«S.l >iTi-f,1^"*;jf 4<;('5i4 VSfR 

>11,. ■.i'>i-a?^ ‘-?f^ >t*;-'w >i S/C^'K ©?fjr 

'v<C^' 'trf.:>^f«'- ^ >’.11 > T' '*rf:^f^'4 'R4>^ 

-S,xS,] 

(3> ’isfesc ’iwt^' WC9J as l=^% ^St ■aC’WI ?tap!1. 

5j«il-4;^, c'siM ^'xiTrfff i 

4 -=?^T -rH^fS ‘f^^l -^e I 

^1^51 T'^xius f^ilfhf-^i■ ^f^ 5 it-<|-?«if 

'»f<(1 ■^■'!84 ! ^5t7/4 (sinker) ^C'-’ ! 

*(s csit?!?! 1 

■5^sli;’i m.r\ -e-w^ [ 4'n 0 •)? 

Tm)\ ‘i^,-iis* «-5;t Wj. 
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f5lW4C4 'il^JrstC^ ^«IT^ 0^ 

’?^f6 Tnp5 <5%| <«rrc^ [ 4^ (ii) ] I ^ 

>e^ «f?rl ^ Wg. 



(i) (li) (iii) 

fnn 4«/ 

>6 1^ vf.^TirSP 'SS'fl 

4< [ Tfh 4^ (iii) ] I !f^, ^£.5^ Wa- 
C5?^| ^ftCT ^r-3 

• 'Q^i( = W] 

^Cc? <j ^t^CT ■■qlf*!^|l ^W\=Wz 
^ ■< 9 'rf' 9 (^i 'Ci's^'^^ W3 

•S'^^fv Wg - W, 

Wg ~ W3 ^<^'1 =inr« «;;:oi vp-'Tr r^i 

= >i^-'®lill^n[5!<l "sc?!^ . 

Wg - w s 

(4) is?ic®f?r s 

^\r,1 cf^ri T|15| -StcT 'S'gi 

=nf ^ 1 

'&-&7(=w, 

„ "srsf =Wg 


>1 


» =W, 


^7:5j 












't , 

's-BR^Wi-Wg ■ 

viiTv „ „ «Wi-W, ^-' 

uqVt ^ 'S ^TTRl *®f’prffl^ ^ 

'schi'^jr ^t?*i «fr?7:^t ^ i 


'S^JT 

.^Wi-Wa 
Wv-Wa 


(1) <[ A<| 35 gms ^T 

'«(^’fr?[ 30 gms, 51 tj^ '«rf!:'lf^-<P s^pij 4 ;^ | 

[ A mL't.illic substance weighs 35 gms m air and 30 gms 
m water. What is the specific gravit 3 ’ of the metal ? ] 

% \ '^5^'>]!r<i >151 w/c>\^, 9^W = 3'-30-5 gms. 

? ■551 ’ST' i 

>I5;-Sf(?}-A^ 'Q&A 

5 


(J) vi.T’i'S 'es'^12 gms. /■|<'f5 ii?5jrs,j:4^ 

30 gms. w ^ '4 <i1 5^st 

C5t^1 c5|*i ^51 44 gms ^i,!:'',i‘-T-'r ‘iSi’'j( 4 * v 

[A piece of coik weighs 2 gins, in air and a piece oi 
sinker weighs 50 gras, in water. When the substance and 
the sinker mre weighed together 111 water, it was 44 gras. 
Find the sp. gravity of cork. ] 

^ I f^5.5^i;4Jj W.n >6^4 ( Wj I--- 50 gms. 

(^'.1^4 (W5i)-2+50 

= 32 gms. 

„ „ „ „ „ (W:0 = 44gms. 

W 2 ~ 
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(3) ^ '«^36gms. CTO 

'fIR ^ 31*96 gtns. 'anc’tf^ '®?R 1*26 

[ A body weighs 36 gms. in air but weighs 31*96 gms. in a 
liquid. If the sp. gravity of the liquid be 1‘26, what is the 
sp. gravity of the sifbstance V ] 

^ I (W,) = 36 gms. 

„ „ (Wa)^ 31-96 gras 


So = \_. 

W I Wg 

36 

'36 -31 65 


36 ^ 6 

‘4-{)4 roj 




Q 

1 01 


X j*26-=l] 




(4) i.'tij ^,v< 7*35 gm.',., vcc[ <55.r': 15 gm^. 

c^'W T'-scs^ 'fsir^ 6 35 gms i 

% 

\ A body weighs 7*55 gms in air. 5'15 gms m water -md 
6*35 gras in n liquid, tralculatc the sp. gravity of the liquid.] 

^ I ‘j'S'a = 7’55 - 5'3 5 


-- 7-55 - 6*35 
—1*2 gms. 


^1-^9 


'6'^_ 


1*2 

2*4 


= *5 


(5) ^ ^ 1 ^tlpg 228 gms, 

Vila's W.^ 'S^;r 207 gms. 11*4 

TO"j'5i y 


f'A lead sphere appears to be hollow It weighs 228 gms 
in air and 207 gms in water. Tf the sp. gravity of lead be 
11*4, find the volume of the hollow portion of the sphere. ] 
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^^’«rr:’®i 11'4 
flftsr 'SifC^^r '®rf^t^-5m==228 ~ 207 * 21gfias. 

VS^TS ^■^5r==21 c. c. 

c. c. 

^i^ii '5[*.c-r<i =(21 - 2{?)= 1 c. c. 

4-5. ( Deter¬ 

mination of sp. gravity by flo.itation method ) ! 

>5^ ^1<!l f^iffr? 's^l'^ttW, T<!, (cube), CbfS ^cylinder) 

^l ( parallelepiped ) i iTlfw ’itJI '?? 

ti)T 'SI^I^T '®iTC’iW't' ‘iS^r.}, f^'c.TT <{,<i; rf^ I f,?' 

A ‘.q. cm '!;■<* ?5!, ;i 77 cm , ^ •'<[* .ij'ifij<i ‘sypi •*i— A :r H cc 

>4U'<l flfTvi n^r, I >i>! ‘.j 

.>: '■•is-r ':7.:<i f*<-if'. ^ -cH\., vm. 

A X A- c c. 

";'W< 

«C5’« - A X a: gms 

{_ '‘1“* fsT?- ] 

9 

5C«1'1 1 gm/r.c. ] 

.*. tK7-<j' 5rtc^|%4 s=is's 

A X A' _a: 

"■'a xH" H 

^5T- 




-1 




'*_ 'f 


—j- f. 




t. 

1. 


f / 




a(>I=[ *"^^3 1 r'lr'sp'f 

fs? -l^ 
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’(tW '6 ^ ^^11 ?t^ (tiaf 45f) I 

Cft®ra vij^ ^ csrtsf 

^n c^*%i ^ ?rf^tr® fnt^ '^m1^ 

fi^ 1 «£,^ ?«R1 *1% ’itJj I 

ys^^c^fSr^ «r5 ^^srst^f ^ttk 

•*J'<^*x^it ^1"® c^ ®iti I 

’itri^i f?[c^ii^fjp5T ‘A’-^^ 5I51K I ^5T ^fii^n 

^Tf^l c^fi:cT< srnrrc’qT‘ff’ i x-^H-k 

^1:^5“, 'S^pTi=^=^ ^ 

M H 

2 .ii'-ffS 7\^-^ ym-\i{ '^iniR c&f^ 15 cm. i 

li^'tz^' s'c^ «r>ii^M ^5&Tf^ 3 cm. i -^ick 

•am^f'^'^ IJf’T '<^ "i ? 

[ A wooden C 5 ’liiidcr of unilonn cross-soction is 15 cm 
long. It lloAts in water with 3 cm. of it? length projecting. 
What IS the sp. giavity oi wood V ] 

^1 /?-3 cm , v£|55r/f = 15 cm. 

-^fC^.^ a^if; ^!---‘^"r^'- ^^,Z^=!?==0 8. 

H 15 15 

4-6. I Deter 

niination of sp. giavity by Nicholon's hydrometer ) i 

j'T?r;§tf!ii>f<j I (i) i2) 

B^£.^fB ^ti'-ii 01SJ C5i€^f&<i ^t'2i-r^ •"!? 

I conical i [ 4^ (i) ^i j . o^Cil^ -.s^fB C^'tB 

« 

Cfts{,^ ^ITtfvt ^1^ I ^51T?[ --[^'^ m^\ C?!^ 

\ bucket ) C '®flB^-tC5|l I 'S^ *1I3? 

wc^ ^^'5t c^.c^tsi ■«'-sraT '5jfsf»t^ 
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I c?-TO^r A iffr 

<rrc¥i ^ to »T^?n a irr^t 

(1) m '6 ^src»r mn 

V<1^ 5tTl =?tC5i! <1135 ^f?^II ^jT rttn?]f^^t? 1 
'sf^Ttn ^'<x A Jft^t m 

^Tf%c^ [4^ (i) f^3i ! I €fcfr^;;iT't P 

A-m ^ [ t%li 4’S[ (n) J i «f?, v£il■ 

Wi ; 519 I 



^9 «i'e ^=^1 r irci ^i’j i 'sikt* 
P *rrc3; Pit'S ^r^TC^ a piN 

^ [ 4^^ (iii) 51* f63l ] I *1?, W2 , ^‘R* 

^t^’trai 'srNt^ 9f« I 

C ^*1<1 ■<T*I ^f’i: 

1 v*)^ •sRltK P ’itCH 



U24 . 


—V- . ' 


A ?r^ <i<{^ m [ (iv) sit fsi i» 

w,. 


'^^^^ = Wi - Wg 

*Wj - Wji 

>R-'ST{iI.jS( T^.r,T<l =(Wi-W^)-(Wi -W;,) 


=w, - w*. 







w, - w, 

W. - Wo 


:j? 5 W ' 5 ifC',r'»t"t 3 'PTi I '£C*^, 

w C-''tn^' «3i*ii ’■^‘ii fff^i ^tf^i’Eii tfiCT fly'll 

-1^,^ »ir^' I; 


/,5 -65:^ w . ai“*sn'i P M.:ij 

i'lKr^i wis 5;ii[<ir4 -©c^ A v^r-st '<i'-,, '-^-r. 

^ SB*.! \v, 

i,<i\'^\ ''.['’•'.'T^Tafsi '«,ri:vf-(<-f':i'*•<''^0 


-IV 


T|i '.■> ^rsCTjif-ialiT «1>1T^) I l5T:ms?-^1{ P ^'K'i 


<:^ii 3>;*‘C^t'-ilii<f A Vrf^ r.iV.A \ 

<fM Wn. 


WA 


e y 


■ift>’rfl^ -f? TftT ^tf^, 


W-fW,='3fwR* ^cr.'i 
‘AT' W + W3 = 'WTfA« «''l':^'l 

^?iC5f< ’®;r^-4=T T-(T^i' a ir ?t 


1 Sip's 

* \Y + W ] 

( J5T1 ); 

ii'ifl 'll a^ 

i,^? W !{i I 'ir'fsfS P <11C31 <ff^5l 








TOT wr^ite P 'Simsm'm W 
A ^C5T ^fwl 1^ ^% 'eiBR Wi v. ■ 

^ii^sr, ^f5c^ C ^5if%r-9 vij^s P ’iTc^r . 

JrtQ ^lifS A ?r^ ■^rsT C^tC^ I '«^!T 

Wg i>Z'<, Wg - Wi = I * 

= T*I-'5rr5f5'» 'S'SST I 


Wg vi,^*N W4 ¥?I, 'TC^ W4 -W;,=’®^r.5f 




S 


W 4 -W, 

W 2 -W 1 


■n 
^ .cn I 


5iir^fr.i^f</:^ f;ifi;^§ ^,|5f tf<{-^^ ^itfc = 60 gms. 
r'-'p-?rj3 "sT^l ir^'TTU?fC<'7 ^'fr/'i-i <[..711 'li^;':^T 42 gms. 
"-RH »f5^ 'iK'y 4t ^fnjs. fitr.^ I 


[ A •\y4rnmotcr r'qir.r>';> 60 ^?m.'-. tn srik up to a mark in 
wa!er- If a pu cp of c opr’r is p1ac<'il on rlv' npp».r pan, it 
iCiluJts's 42 gins, and whin the ij-ecv is nhci'd in tl:.* low i 
lu.i, It r.H-juires 44 gms. Find thf .-p- t^avity oi c(/ppcr. 1 

i 1:^6W esi^T-'-C'O - 42 

= 18 gms, 

' 60 4 4 


j 16 gms 

^ T?rr, >r'4-'®TtTiTsi 18-16^-2 gms 

.;. 'srtf m-ii ^ If = 

(2) ^^t5T fjfvrg wr^ yit^^ eO’3 gms 

f4«’5({tc^C:'<P’f5CjT^ ^1C»0 f*TfiTg ifIM ^{r^f 

6'8 gmsi '6'^^ 200 gms 

C^15C^'<T '5TtC'^f>i(f.<f tsgsii f^4tf I 


[ A hydrometer requires 60 4 gins to sink upto a maik 
111 water and 6‘8 gins to sink upto the mark in alcohol. If 
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<the hydrometer weighs 200 gms, calculate the sp. gravity of 
.-alcohol. ] » 

% \ 200+60*3 

s= 260*3 gms. . 
200+6*8 
= 206*8 gms 


206*8 

'266*3 


= 0 794 


4-7. (Common hydrometer'): 


I ii03f' 

V \ 



I ' 

i.-!i/oo 

h 

[- i I 800 

ir’l 

I 

.'.jp-OCO 



4>g 


I 46 f&lli 'il^ 

(.vr*.‘[WI I »'Vl ■4t?:B< V't"il C^I6I 

^^|<5 STtC*^ ^rc55 f S (bulb) 

-9 2iK'£ 

5rKa> I ' 6 ^^ (R f^l '5<Cci 

'»fr?TSK4 I 

C%^ Tf4~e ^5* 

^[t.\i-| I cV3‘<r«^^ 

iscq Mfs^ll fwr«^ 

^f.fB mT^t "';*';« «[+.''■ 

lit*. I fecD r.+^5i a^itciii 

^*11 ?5*^iC'j.'c^ 3T^* ^M1 

S-R51 Jil5C^ I 6'rr[^ 1}^*1 1 0 if 

’^fW 10 JfU: 'SbC'f 1 ^5191 C'T'R -^^C.-l 

'Sl\-r e 

VI'<51 r.+'fft^f "^*f ^ 

^53??^ 1 fBlli ^51 C^I 


i^t^i 2*0 -wK ^^I'T I w*l 
c^R I '®IT4'R, "^*1 
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^rtm ^n—^9'ewJi 

¥ 

yfcs I ‘ii^ »rt<ft^*l ^1 9f^'e 

'sff^ '«rrc^f^ 'q?F 5 »i^ ;r^ i 

, f^wi «rrf^t5! '^T?! ^ c^t^i ^k I 

‘ 'Q?ni <ff5 ^5(?f ^1^C40 i ^T^n 

fsi-tlT^I W< C<^ I ^f5 (103) 

^.Ti(1 m «(tc^ f^f-^l ^T?1 ^f5C^ ! 

^CnrT’ai Lactometer =ltC3{ f^:g:i{ ^ 

■2f^n >1t'<t«!®l ?^r?^5ff'!lt?r'^ ! jie! 5f5l, ^rffe ■€}^f! 

'«rrt^fr4 ^^'li vifi'ir^ v:2if, .st i 

4-8. (pWi^ ^1 ^^fi(<% 

(Determination of sp gravity l»y bp. gravity bottle; l 
f^^^«is 4^ •«?. fbCK 
'.5ii^;tc*il 1 tl\ 'ii'i'fB C^M 't.i'.b'J 

.■:^f ’iiT ^5K 5(^*1 ’={'^1 -tRt'T t’-f’" 

’cr^l '•I^ef'.^ ?(Tg i 

fsY^ fvf'H i!?fS >1^ f'.^Y '^\l'i t 

.'^it-IcirS •^'IC-'’ -vfi '<Z< 

T^r'i ^qtf&i'l ^Z-A -^irsrai? fV" 

|■fe'■r fif^; *Wfh''. ?'&‘yl I 

C*r< •^I^^i-'ql y-51 'nTtrvl'n I c-.r3 ^'M 

m 

f\iM~t <fi^i( ^stH :w, -^Tf*^, ri?r*^ 

Sjjfe 6 ■i'?15| ^ittevN’^til^lf’^-^ tj'^FS * '■'JT'-i 'M't(<l'l 

_ I 1 xtf'ji-j^-rs. • t. 1 ‘lb 

^1 l| ■^t'1<t^*''f' I 

W 

s 

C4n^f& ATm^ ^■«fT|.<<i m >i*[\ iz^i{U':< 

'45 1 r.ti-''i>ic<5 '^^:‘'\T'^^ bi<5 '(rvc: iVc'i -.-ttt^ 

•«ftf^4^1 C^t^C^T '»r5^! 44 I AVA C5rf^fe'5 4l4'| 

4i44l 44 ! 




ia» 




V ’9f»r, '®*?i «rff^ c?%i t^i 

I ^ '®f% ?Ffl?1 'eif^ 

^\ «n(1^T^^, 

■»rri^ 

(C^t^«1+wT^M 'S-^*f= Wg 

'im 'e-5;T=W2-Wi 

5 rri!'<, c^'i-c^r^ isTM TSTt^fTSf §T^i ?rr^t c^ ^57 

’fTr^ TT5 = \V;, Wa 

{ CnT^‘?f + <34^=?i ) ^'7 &^-f = W4 

r»iC'H siR'CC^q «'5^ = W 4 -Wi 

.’. T?< 5f51-'5Tn-»^ 1 S5’il = I W ^ ~ W 1) - (W3 - W 2 ') 

-T* {T’Jr-if rc 'i’^T-<' 'j5^« - , 

(W 4 W^) (V/,. -Wo^ 


'■iK?!'^ c^t? '9ir^7 ^'Tvr^f 1 ^.u ^«ir5s^f& 

'4-Ti '/i’M-1 C>pMvi f^r^j ’S'i^ 

^r<i ■sf*- 'T- ' *\'\ 5i«) I 

'f?l,’irfsi r.^rTC^i! 'j’s-i :..\V, 


C^R^r-hS'Cl )-.i,^ „ ^\Vg 

(c^p^+'i^?;) •% „ ---W 3 


'qmcsJ? ;ifi^i-'a|T?f^;{ 


^C5l?[ 'b-Wi{ --■ Ws - WJ 
v£i^' ^ cicsfif 'S^ar =W2~W, 




Ws-W. 

‘W 2 -W 1 


(1) 'SIR 15 gms. 

40 gms. I C^r^srfS ^?l5T ^?11 ^ 
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W "^1 44 gms I i^^im ■ W 

f An empty specific gravity bottle weighs 15 gms. i when 
^lled with water it wtighs 40 gms., but when filled with a 
liquid It weighs 44 gms. Calculate the specific gravity oi 
the liquid. ] 

^ 1 15 gms. 

( =40 gms. 

»'5(-'5;tonsil 5C«i^ is^il 

= 40-15 = 25 gn\s. 

( C4ns®T+'«-<^^ ) e^if=44 gras. 

^^'4*. «ig:;^=44-15=29 gms. 

?|{ = 110.' 

(2) »fi4f6 45 gras. , '5nr<t 

^vir4-C*i « ^‘Cs C’j1^^l ^<1 T\ 

297 gras 49 gms , infill 13 6 yrns/c cl -y/; 

{.’tt^l ’&r.tfi<3 \|rii 1 

[ A specific giavity bottle compK tely filled with wat^i, 
with uioicuiy and with copiKr sulplj.ito solution weigl 
rcspeci;''el> 4:» gms., 297 gras, and 4‘-'J gras. Culculafe tuc 
densiti ol'thc copper sulphate solution, that oi merci.iy 
being 13 6 gnis/c.c. ] ^ [ H. S. Exam , i9v. 0 ] 

^ I ^i-J, 'e^^f=W gra*:. 

v£iT^ ’«it5C^ii = V C.C. 

5fUS:V, ajvt-q c^cai W+V.l = 45 [ ^i.T( = 1 gm/c c. j 

iVvT'll C'flii W+V.13'6=297 

„ C’sr-I3i W-tW.p =49 [ ^*11 ^;;^5 

• *■% * 

~ p gms/c c. j 
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12-6xV«252 

’ V= =20 c c 

'■ 12 6 

£f'<vf5 'f 

V(^-l) = 4 

i_4 _ 4 
•• P -L-y 20 

•• ^4" 1 = ?^ = 1*2 ^?rtis'^c,c. 


(3) 1‘34 10 c.c. 6 c c. ■'^51 

fv-lTC=0 I f^2StC*t^ 0 9 c c. c1«fT 1 

[ A mixture is made of 10 c c. of an acid of sp. gr 1 84 

.ind 6 c c. of water. The contrnctioii of volume due t(^ 
mixing IS found to be 0'9 c c. Find the '^p. gravity of the 
mixture, j 

I = Vii X = 1‘84 X10=18‘4 gms. 




X ,, =.*1x6=6 gms. 


r.7«1u »*1 = 18-4-i 6 = 24’4 gms. 


'5im*T = (10 + 6)--q = 151 c c. 


.*. V, = J^/j = rnl (531^) 


4-9. i Hare’« apparatus ): 


ft Wl 2 4^ fpri; -ii^. 4^^fnai 

1 vii'4^1 U-'®iV-r4? ^^5 

C^l-il vii-^f5 4td^ CiPlT-sl I 

I ^ ^-4-4 

i ewt^ 4tF-^5| v£,4f& 44t^ 
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f^^if-l ^f-ij 

f5TI 4& 


r*’{!^ ’rr^^ 5r^?;;»f1 

fu:^ 4^ 


’^\ ':*ft^Ti ’irBi^Tfi?^ ’fK*! cm j cw*r? 

*n$^tcJTI '4tc^ ( 4^' »{• sfircT ) i 

(copper 

•sulphate solution) 'S '^ST—■«^1 C^-4 
■«rtr’|f^W IsiPl 'Sf W\^'\ I 

U-5ic9r?i -ii^fB c'^r®!! 9|(^ 

5Hf^C^ 9ftC3i I '4f5T111 il^T?[ 51^51 

5!t9ltt?rl ^C? '<tc^ E viiTv F af5T 

-Am^ #f» ^f^c< I w E F ^■<?r« ^»tt< 

I m Iff# ^C5T ^ 





X3^ 

' fi[«[^<«ttfTOi 

«nii E F ^«?rt3p?:?(^'e^5i’(irr«f^1^ I c 
w D, v£i>i's ^tr.-ii<i I CE 

hi cm. ‘iiTv DF h^ cm. , '®rn:^f^^ IS^lt 

Si 'ST^l f*fC-<^'^ <1Tc:5^ 52. 

’^fsf P 

^51^ f%-3^ •'5^:51^ ’jcs E F ~^m p 

f%^i:?i >1^31 ■•iT^-'&t’f’T’lR ) "w /*! '■fi^N h.j 

P^p4-/ii5i4* 
vSTn P = P+hiS.2g 

•^a — ^i 

•• 5i /la 

c^c?^ 1, 5i = 1, '5i?3i=^ 

, ^56el 

/l2 ^55^1 

E F Wtwi Ci^ ?tc.' 57^1 «! 

f^t<l ^*11 I ^TCBr? '^<!:<^f'f -^rtri 

^fif c ntc^ m ^\ '«i^ <nrr< m ^v<\ 

??cj ’®rfc^f’sp^ 

I 

fifjfjf® 'sra^f <ni *rii-^ 'sftc'ifqf^ '8i»-'?[f*rtofe’ir«i('?r 

Ji^wi 5?^ ^:a«(5Tr^i ■<?8spf’t fw fn^^i 

5f^c?r sii I 'sr^ii’J srsf S{?15< «f3C65!r ^1 c^i^ft—■5r<f‘^ -urn S{?i8 jjip tI Ptf^i 

’\lr< 'si'^f^l ®^Tc:>f< miwt «i*r5iHs f?;:'® nic<r 1 'sc’t '«r?r?i^ t.’f 

6r*T (surface tension) flF*!! a<!^ 

stii5 I -Efin ^Vf 5f9t ii^Tf I 
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•t«rrc<5r ^tf^rvi 


’(?r«f () 

'art; U! 

’(WTf () 

»' . 

'«rr:'®: 

« f 

'iw 

8*93 

•W5T 

1 

c»rr={l 

19-32 


103 


10 5 


136 

C^lT?! 

72 

1 

1-26 


1I’4 


0*8 


2-6 


08 


2 5 

: V'i 

1-03 

^j^jp 

0'917 

CT^T 

87 


T70 

» 

1 

1 


4-10. 

(fC -• 


Density oi gas ; : 

rr*:nr4 70 cm -''•i''c*ti b,7< ^ 


'=r5^r<. 


1000 c c. l;'^ ^TtC^'T 1-ii l iTOtiTl T! 


^£l^f& f»r^t-r^ W'f ( exhaust pump ) f.^tr^lC^t-ll 

m 

^ -^<11 I c^fc?T4^ 

^Riri '5p§^t« iiT- ’in^! i 

'8^^ 5f6 I s<-<, Wi gms. I 

Qir^ ^8 I iit Wa gms. i 

# 

'Q'^il^Wa- Wi=^ W I ) gms, I 
V c.c. m -iZ^ 'Q 

4t^5lC’{ ^ nUC^il ^^liD = ^ 
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^ <ffiral «iar-'8i'h^*r ww?f 

C*j^ ®CTTsJ '5ttc*|fw 'e^’? I ^?^•SIT^ 

g_ '0'^^ 

*isi-^'f^^ir >Q«fSi '•v 

'©1 iflTl&5r<«rTfai.3| I ^9fll C^f«T <il^?F 5{t^ I 
f^. fw. 'J6’I *1’lif^?;'<S '8.’fC*lf’^¥ '9 ^■•<C'51S ’It’T I 

f^. *<1^. 'l5l'5f = G2T>>;^rC*tf^‘“^ I 

«[tc*rfV5F f^‘lb?si flfbu *t»iif%: 

(1) ^s^il (2'i sfiii, (:i) ^f^c^tf^E-,?! 

(4) ^fc*itV^*a^« {■■■.) c^^i'^i’^f: ^i«5i I 


1. 5-I ■?i:'‘i *4'’, f®,- ..j, 

'srfC^f5j!4- « ^lii.-^-; ;i*^ >|Sit^ I 

[ Explain ■nh>’t> you moiin Ly •fi2>pfif3c ginvity’. Prove that iu C G. t'. 
syotem, epecifu- gravity und decpity lue numeiifalJy equal I 

I H. S. (Conip.) J'Wc ; 

2. '®i 4 '@47 '« W«<! *ll»}4 f f4 ? 

[ What IS the diilcreuco between specific giavity and density ? J 

f JT. S, (Cowp), J^f>' ; 

8. 'siM^i 7l?4-iFl C4tsr *:f!iyU f44r'^ '•’«i>T 4f'-.' * ? 

[ How would you determine the specilic gravity of a subBlanco lighter than 
water ? ] ’ \ H. S, (Cmip), I9C^ j 

' ’' J 

-‘.‘4. C4t5tf4 '®^‘.:-^%4 'S4'5 19*8 f»r. %. <£51 .fl4? fn 

C* 4® ? 

[ If the gravity of gold be U 8, what will be its density in the 0. G. S 
and F. P. S. systems ? ] »• . [ iT. S {Cotnp), 1062 ] 

[ Ans. 19‘8 gms/c.c. ; 19'8 x 62*5 Ibs/c. ft. 1 

^ ^4t5 7^4 ’It^irts'e®sT 120 gms, 90gni8 ifl4« C^tsf 

'««f5r 78 gms J lElCSR ’5rtC’^f44 'Q4’5 4® ? 

[ A suDstance weighs 120 gms in air, 90 gms in water and 78 gms in a 
certain liquid. What is the specific gravity of the liquid ? ] [Ans. 1‘4J 





isr 


6. 'Qi^sr 74 gms ; dj^<('8 «K»I 'e«PT 83 gms) 

«rT^Trr5?i 1 18-6 gm»*^fl 

wfinf^F^'®tT T« ? 

• [ A piece wood weighs 74 gms m air. A piece of lead which weighe 
82 gips in water is tied with Iho piece td wood and they together weigh 
18*fe gras in water. What is the spncific gravity of wood ? ] [Ans. 0’8] 

^ ccrsf'f's c''Kf>i?i 8 

’ffc^ I 0 8 srlfwfiip^J I|«s,j)r r<rr;T Tssifs^ v»T>if^CST C^5rf>T*l!f^ 
> e^csi'T ■•Tfr$.:< 4‘’4c? ? 

[ A cylindrical pencil, 8 inolies h eg, tloats veitioally in water wilh 8 inches 
of It above the water. How much of it ill project out of a liquid of .specific 
gravity of 0 R ? ] [ll. S (crniji', Il>6S \ [Ans. 6 25 inches) 

8;»|»'S4Tc '5ri»:^i4f-i 4t'ii ?r<i 

5f3i ’i D'-t-i ^ v . ti-r- ■ 

iii^ c'-ii 5:*rr < '-'b'*:’ * i ijif'’!! TsrtF i C4'«-!- 

‘‘,r.--T 'T::v'''Pir 5i-i'S 0 Hi f s- .(^ 1-^.5 .v® ? 

[ .V. root 1 rigulsr blo..k <.{ \y ' si il-vi*-iii wiU r L'liix-ene oil 13 poured on 
w.iter •Jii:'l Lbo block is Just ati.l* r > 1 ]. In t he raiAturo, tl 0 block i*- 

I I'jud t.i ll'iai, with ,',th cf Its licighl iiiiiriT-oJ m -.vi.lor. If tie sj.evif.t 
if'iivily .’f hOi''3ino t il le 0 H', ‘m, J ,iy ol wi d 1 [•\n3 0*^5^ 

U. 1 ^'..'I'l >lv:>T 5r'!.,.i.i* 4-'! i’’. T'*-.*! 1' f-'-Sf *' 

., <b'}’5 **1 t, f4<" '> ’ •'* .. ‘■>,’*••1 ^V. s' 4<'i **’. 

:'. T. 'j’. 1 s*. d I S'fl V'f. < '••' ''T ! 'S'! i -f' *. •' 

'' W!j,n 'jiiai vol'jincs if two Inj.iils me raided tofc'l»fr, lbo specific 
giivily il ilio tnixt'iio nl li'il when cipHl w'uglit^'•>! the lw>.> liquids aio 
mivd logi'tlier the op. gruMiy < r tbo ni.v’u 0 la o. I'lnd the sji giuMt’es of 
the Iniuids. j f \ii3 0 .and 2 ) 

■^0./ A4T'^-’1’1'^ ■41iB1 '.'il’Slsi*; S^il To gras., ' f'*" ^1 :i '/i 
**I 705 gms, .fl1< 5lf?ir4^f«t4 ‘'•'ll’hl' '! 'S'S-'T 117 gms . "IhPl 

^ 18 (i .oii-/c c >ii>i olf % 51 i;*vl.f'-'T'; t ^■'SS 7 

[ V glab-. bottle weighs 76 gins wliuii full of v.att'r, 7U0 gms wlien full 
of mercury'and 117 gms wliou full of sulr.’ii *10 aoid, iKnsity cf meicury 
iicing lo'O gjjs/i*. c,, calculate the'oeciiic giJMtj of tlu. and J ;Ans 1 fed 

11,/vfl'i »It3 4C4<! '11^:^ &Ef'T l‘J gins; 4^yv.4 .i4lb‘ *,':'Q<T JIT'S 

'«if^4TT] ftsf'i 4r<i:*=i^o:’!i<( «»: 08 gu.s 1 .‘'ll 134 '^*’-'.*1 vsi.d i 

ini’ll^ '5irC’lf'SF4' "SV? 10 6 fSCs" 4C4i 'In ”1’'f *» 4 0 '' 

[A piece if cork weighs 19 grun in air. When it is lied lo a piece of 
silvei, they weigh 6b gras and they float in water just iinmersed. Specific 
gravity of ailver being 10'o> wbat is the specific grsMiy of coik ? J [ Ans. 0 82 j 



'!%' *nft< 


12,s ^ w 800 gms) 0 9 «rrc*tNnp tlK^i ■a'^tS <5''5r»l 

«afi{ iro-gm*; mm t 

t'A sabstatiee weiglis 800 gmsin air and 270 gras io a liquid of speeifie 
gravity 0*9, How much would it weigh in water ? ] [4n8. 260*6 gras] 

18. wr%i ’TJftfsn ■sfii? i 

^{??5 *fit5r(^ :35f -vrw =Tf9:^5 -srfcw i ^rs-t -‘'i' ■s’^ 

>r*7r3F:H 18*4 6*4 inches 16 6 inches 

srfrvrf^^ %efij | 

[A bent tube, cratiuning parafl’m oil in one hmh and w. Ut in the otlior, is 
placed vertically on the table If the top and bottom of pKraflin C'»Iinan from 
the table are respectively 18 4 and 0*4 inches and the top of the wjter c>>lumn 
I*! a. 6 C inchos flora the tible, calculate the sp gravity of parafTin od ] 

C ir S ( Comp ) 1U6I j f / n' 0*85 ] 

it. ' lU:^ I "STT if^p^ ’8f 5 0 8, s ,-fIS u-k: i lo cm. ir'^ 

f «’7rf>!ir C^T*!4 "SS "Site® l i ^5f3:’84 %55'5! 10 cm. 


511 s' 55 '4r?pr |r 53'^ 'If’I'fl ? 

("Kcroseno has a specific giavity of 0 8 A vertical U-tobo of I’.n.form bore 
contains a 10 cm column of korost ne Water i-. poured i.ito I'l. lubo If 
tolril length »>f the wit.u column is also 10 era what will b" I'l" o llerence 
in t.c.^bt bel.\v.3in llie top b vela of the two liquids "1 T /jT .s / rCi : 

! Anf- 2T) cm ] 


r> ‘1-^ U-8'''i p!5l' 3^1 

I ^■s;’f«r -s* -Ttf '’mi *1 

^-¥'r5 M*-! ^'.J 5,1 "i-j| |.1 ^5 


-f*»'■’"5 ff'iir; IJ'T ;V/''V 

f'pl ‘ ^9! --3 J‘. I i; ‘ 3^51 

?'i 1*6 cm 1 *S''I' .if ^ '. 1 41 


: I I5r ; 

The bend of a U-tubn i'* filled whli merc'i’'y. Rn nij.h gly*' 'rur' ■''P gr- 
1 iC j poured into one liiiili to create a .iinctencc of 1 5 cti, m i h». lev ’'* 
of mercurv in thn two limliK h’lnd the height of tho colu". * 4 eh f.u mOi 
given th'i Sip gravily .4 m ‘u-ury =14 0 ] ' Anf. l'» I‘.f cm. ] 

1C. ^ar-fs^nif fr^ rn=T.‘i?i9 aJj? 's<f‘3 

Sfqfer'' . -{ff- \ 

’’ Describe a Ni'!. dhou’s hy.lromoter and explain how y.iu w m'd dotuimine 
th« specific gravity of a coik with it, ] C Wr'fi J!)6i] 

li i^^fS ? ?'5 0 > ^’T’fr^'F '■-F't^T "5 

-c''' I 120 gms m^lafT fn i I 

r A Nich ilsna’s hydrometer sinks uptn a certain mark in a liquid of 
Sf)..Cific gi-Avily 0'6 h.it it requires 120 gnu to sink upt.» that m irk.p water. 
Calc dale I hie wnght of thi hydrora.^tor ] f Ans. 180 gms. ] 



^•If^ >9 fS(^ 
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38. wciT fsif?! w 60'$ gm* 

-e«r«r lij <rtJf e-s gms afnf«r*r w i fT^fffsrte^r 

200 gms 5^^:^ '8r7‘®^^f?!:5T^ Wl^nf^piir 7fr(s f 


[ In order to sink a Nicholson’s hydrometer to the matk in watert it waa 
oecoBsary to add 60*B gms to the iijiper pan. When Boating m alcohol, only 
•6'8 gms, weio requirtd to sink it upto the maik. tho hydrometer weighs 
203 gms, what is the specific giavity of alcohol ? ] [ Ans. 0‘794 ] 

]0. '?5?1 ’Tt 'SI "Sfff'ir’I ? 

f ITow would you find out the Bpccifio gravity of a powder oi a granular 
suhetanco ? ] 

20, '•*>11^1 >ry3i f’?’! M s-rcj 'i 5&>r? •t'fsrl i 


[ I)escii^)C a Hare’s apparatus and explain how it works. ] 

21. .fl-ttij #''11 4 g„a ygBfllT 

8 72 gms, '.>fl5ri '6 I’frTf’snst ,8 rt» 

«i®ir f!{«f< 4-< 1 

[ ^ gold ring, set with diiunond, weighs 4 gms in .'ir and 8*72 gms m 
water. Tlic sprcij'c gravities of gold ai'd diamond ar^ rcipectively 19*8 and 
8 C h'lnd the weight of dipun-tid in the iin • 1 [ Ans 0 81 gm. ] 


2-\ 1 c c. >rd!<t >J^iT 21 c c 

s.O'ir.fjjr^ ’T’ff’Hi: 11 4 05 1 


'A, > ’-S’;! *.l ! 

►,o ^-sri 5'f>5'.; 14 


>?7ii • f> 4i;id 

Tl'f- I 


[1 c c lead and 21 c c. wood, wdion tied logHh^r .iic allowed to he dripped 
iilo watoi. If till* sTiccific gri'Vilii’s (d lead ; nd wood arc 114 and 0’5 


'f'lHpeclivul j, find wlnthor the con.h'i ati.'ii will ]!■ at <'i sp.k ‘ 

[IT S l('< ii-;i) 1 f \ns Iluat 1 


^.'4 •s.wa 258 75 gms. '-ftSTM 10 5 • ■^>rf7»l4 


s. 'TK 4'I I 


[ An ornainciH is suspected to Im h«dloA' It, wi 'ghs 288 76 gms in air and 

l'68 76 gms in water. If the sp pr. of Uie maleml of ihe oriiainent ho 10 5, 

* 

calculate the volume of the cavily of ihe oinamout j f Ans 2 6 o, c. ] 

24. A, B, 0 f’tfrjf sf'IJ^l ^TSltu 11 1 '<‘’1'!$ ■i’’? 

16. *20 '6 22 gmBi‘i’T7 14. IS « £0 gms ; 5^1? «lly<! 

Sstrtfi' If? »*r. 44 riT C4"5l1& tr'?4 

^*11'’: I ^ gf pt ‘rr??i I'l 2 'srf*! 4 ^ 1 


[ Three pieces A, B and C of different substances weigh 16, 20 and 22 gms 
reppeclively in air ani 14, 18 and 20 gms lesptctively in water. If two of 
thopuees be pore motals and the third ho their alloy, wbicn of the three 
pieces is alloy ? Also calculate the propoition, hy weight, <>f the pure metals 
in the alloy. f Ana, B i A»5J gms 0-«14} gms I 
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26. 5T:»I Sf^l 26’8 omB SI^SlT? CWi C*!*! r 

afT^j or «?[»i *i?f< «itc? 1*84 ^ nwff 

I 

[ In one experiment with Haro’s apjiaratus, water is found to rise 2G'8 cms 
is one arm of the U-tube. Jf llie sp. gravity of the liquid in the other limb 
be 1*84, find the height \\liich the liquid will rise. ] [H. S Exnm. VJG2 ] 

[ Ans. 20 cms. ]' 

24. 00 cm J sq.cm n:P5I 5 |if CSTte^^ 

4 gins lOgms'f<iT 1 

'3'lJffl 2 cm ’TftfC<' «l!^1ofr*l «ff>I"4 '.'f*"?:?! 4* 


4'5 y 


[ A glass tube 80 nn long and ^ sg. cm. in cross-section is ch.sc^ at one 
end ' its weight is 4 grus, and 10 gins of inciciiry are put m it '^Vhat will lie 
the sp gravity <)f the liquid in wlii’h it Hosts \citic8llj with 2 cm. of it,*• 
length above the suifacc ? J [ Ans, 1 ' 


27. crfJt^’ST'i z', 

Si : Sg ’SfC (!-/') 

T;^*r «!Cit i /•\a 

-1 -t .'l 

[ A bfi tv flouts 111 a liqu'd of spctilu' gr.i\ity fj n'lb a certain Ciactiiu./ 
of its voluirin iniiiiotsi’il lu a li'iuid of si'nili gii'Mt} Sg it Jl< iiti with a 
fraction t 1 /) if its voliinu> iniini'isi'd Miow that Iho h;<irijic g'sntj of 

the solid 11 - ''■** 1 
Si -l-SjJ 


[ Objective Type Questions ] 

23. '• -f-I ;- 

(xf I’f-C'FR fsif'i 'I'll I 

« 

(ii) iV. rn fitvS ursi I 

(ill) In .£4f sibs i 

(ivj c^'iK =12" ^-1 55C2^« c=p|=r "rf® j*, \ 

(v; «i>i=i 'sN. sm-tn. c^r c=fK ■4l3'=i '®2i 

% 

f=t^»i 441 e:-’-1 

(vi) ■5rrc*if^4 '=i‘fn ^I’^siiaM C4f=t «ic'ifef=i i 





[ Atmospheric pressure and various air 
pressure pumps ] 


5-1. ( Atmospheric pressure ) t 

ySif Jit 

H'o’MM I r.vtf^r^ 

''if^jfl, infill I w 

fvr^l (T; -v,7^ 41P^' I 'S(N?I 

'‘-T^vrs't 31ftR5]F 'i'i-l ^ .'I r.<v-T-t-f^^Vi)5^ 

■.-r'5?]vj>:if rt i ‘Ti3;| '^i*:--?, ■*<[?f‘3', 

' c*'\U 

. H.rir'.‘l‘i|i IPiVn’M-) S’*?:? >'Si - -t-;*'.-i -sr >;1?M1 

rtMU I 1T\ ^^-Wi *!>! Bn 

<\-t ‘'\''\i\< '11:37 jj'g '.n'?[ \^v''itV'ijtn 

31'THscti^ ’',vtiu«f<i 3t.y;i fb'-^i cNi ^dj-'c-i 

’'WJ -I’ll IKTi^W ^-<1 Stfe’ll! ^r«PC^ 6tt*liit 

»lfi|SIt«l <2ft5 147 ♦tt^ ( «t'1 7 CT=) 11 •(,'f '-.'J S'.'tm '-ItSW 
CffC?.1 C’SfU^Jf 16 ','yA 3^t3I'4 34l 

W ‘'rr^f^T CTtcr nf^33[t«! I6x 144x14 7 405 


^•1 I ^1^351 QC«t*T 'ST^ tr«1 ^\ I 

fsrhs ^13| y<j sr^ 

8 1 st’i '5:5'«*i 3^c< ^n I 

' ?il3I *in3q«<55T>Q 51^1 '£fwr4 

t£i^ sT'^t fm'i I 
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5^- ^ 9 ^ '«»fesj «rnt«t *tfNM 

^ »\v , 

{Experiments ^ *demonstrate the existence of atmospheric 
pressure); 

(1) c’lT^i C5i« ^^Tfi 

^■§' (5^ ^‘s f5;5) I ^t3ifBc^ 

w:m (exhaust pump) 

A-z^ ^>rr'S I ’(tra?! 

^tf^\z^ c^ti( SI1 vrfc^ fw^i 

C^trb<r fair-tight) I 

FT’" 

"ITT I 

Dt5![t?r! f»'^C< 1 

in ^1 -t^ 

Ij'-'iI Tt''. :• 



f&i. 3^ 


■iTfi’'! 


r*. 


r 


f' 'v' 


,--■ ibr- -4. ' , /'■j 


j «• “*ir» 

- .- 


^is'c ' f»■•■’:'^^ ^VI 

Ci^ ■iffr< sl^C^f iiK if‘i^ 

itfi.: £ y*z^ '*p[fj'.\ i n 
lf^t*l '<\'Z< c^, iIT*(SC^i bfi «lt:':' I 
(2) i;if^ ^T-s^'i iiKi'l 'iTjj 

?IQi(l »r4 i'Nri i'<! 

?^=1 I ^:Ti Ci<Fiin 

?lTT*nil '-ii''ff& iF i-t£>-’TfIf Fffi!^1 Cif«l(l y^3T [ 5'<F(i) Ji*N 


1 , 

^..■ 


ni 1^ ’J’-'-a w '. "'.’SFi 

[m S-t vi^ 


fFUjl ^ ^ f*i?i1 in: 

Fi'Ci I '#5s+i *lT«pt b^T^gl Tn i* 

?rf^i ux^ -^-s 'srre^ ff^i:« I 

a ci^c=i? ‘i\\ fiRT?rf-rF ^icsf jfcsf 

>rriT<»«'«fr<Fn -ii*s 

I 
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(3) fk^ <|tW' [fw 5^ (u)l 

tr^ ^31 m I ^T'e I 

*m:3r?r 

Tr%f I 

*inoq^ ^^fr?f? fwf’i 

(ail-tight) 

<1tl!if& ^tel I 5TM 

wz^ n\im 

^®i ^^r-TviiTx r^Tr-sii fgaj 5;jf ,„•) 

=^'%l I ^3TT*f-*^.^^ ^ti’l c^fs^t^ 

f>-f (li) ^(t f5i:3i cw cwtiTWi I vf,^ 

''i<?!^i c^T?fi (A ^iK&T'i ^f-ic"? ’^rc'^ I 

(4) 3|Tt^tC55lt<^tt^l (Magdc-biirg hcmipphcrc 
experiment): 

^t’ll ^7,»r 

C’tM'f ( 5^1 •i’s f&’li ) I •£.'t-f& 'Sf^'f.?ttS!7:=f 1?tf<l^T?> 

5^^ '5ItC¥ i v£i^ riW ■'IH T? ^Wv*: 



'ar<t5W^^ 'sr^'f^Tf ^ 

5^ 

1 va^f& i vi^ 'sfHt^lt^i^ 

^^iT3i ^'-a! 'srHI'ifj '^'^l 
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t5 1 sit?? m 'iirv ^?r m »wt«r '« 

^'«t?n ’i"*3r‘r 5?rrfiR -^fwi f^c^r '5{t3rt*n 

^ C^Pl^ FTn ^tr^ 5?1 1%^ 

0^^ m 'OTt^ I 

*i?c^r «iT 2 ^'<rc^ir<im viit ’tft’f i 

1 <t^ ^f^K! Uz^ ^s 

5^C7ir?f ^1l?[Tf|5T C^ ^«5r f»rC^ 6f& CTT^I ^r^fltTlI ^5TCW^ ^sT'PtI 
^?fi iTf^ I vil? nft’spi ^r<i ■sf’tM a 

t2r«ft*7 I 

OT«l T'<1 I w '?f>i •5(5'«i ^t*>ic'",^ 

?tFr4' 

5ltC^ 5f*1?'C>|^ st'i 

^Pl5l ?Ii7[ I Ftc^< 

ip>ifC5! sic^^r ^c'< I 
m^-T'm ¥1^C‘^5{ CTO "ffUi 

Pi«^% I 

(5) 9\ fj ^.-j 

(Torricelli’s experiment): 

Tr^5'®C3^^ 5tcn^ 'Slpg^ «t^tf*t^ 
Tt¥l 5(c?F—nPi^W i 
«J11| 

•il^^ ^ C^1 

'^t5;r5T 51^^ i ^51 TO^^*f W^ I 
CTOf^^ 'SftfSI %l 
^tKWtfT ’ftesf (A) 



"I'-fr’spi 

s^t 
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^xm cwt ^ ift« 31^ I ^f^vf 

5Fta ^ I (MTnm =rtf^ ’«rrfwi 

% ( 55f f53| ) 1 

'srt’fT^^j&r® sfCR istc^T a ’®(T’W1-«rt’if^^ 

'«rrc^; '-ic? i ^ito 

t 

if?p^ il^n I A *ttcil^ ^Tiltw^ 

f^C-vji:^ I ’?iit9?irft ’(r<W 

I '^At JT'4jrr»'“'» bf^ ’it^w- 

’^rtf ?i5‘^i| 'i^^i 5?iil ^'cn CT^il 

*;i5^c<r,?( ‘^^riii* ’ft^«t'??.^'i m!i ^ic’<?i^ ’Titi>i'f 

'T(^:f/fi:^^ c=fR ^t'l m sn i 
>!:j^r=l'i 5 P»'?<t ^;6-«l ^\\^ 76 -I’T fV. l 

IT*!’stn 76 c^T. f^. %^-> "^K*t7^^.: p »if<^i <rp»r?:^ ni?:^ i 
i.'ifr ^-'4 13 'd VI ^>41 ^>r^r 7cx J3-6 cn. f^i. 

iJVi'il 2(t^l 34 'iri^l '^Tf’fCT ’•i!f<i:^ I 


T»f’'i:>r?i<! ^‘?i^M v«?i:3-a'^P'»■•*-^ ■j5i«^r>i-T. ''f'>5T: '«i'rfe i fer^cjfV-i 

■ ‘^rXf •<r5TS!«r5i< ''Itf'C'’ >(>®:i 'j-H * .< I.5^t.:«^1 aFff.l s i U-? 

- ..ij J!:']j,'Qi:’»i?j ^■>:'£i.:'. -s;?; 3,r»!! i m'“<,-'^frv^i 

S' firs c^j f’-5<(>'i‘i'l’ll I'JitVS'i SIS f-’il *Sf5T iJi'iC'i csisnl ?rfsi i 'Sfst^l 


^i:«ixj sfsns c*! aj'ffs 4:^ ifi I fJif<i:aT H^iT csr 

-sjffs siJi sn | :'i;c5T* r^fipriT f^.wcsf 

’I.’q I iit w 1G42 IrxiC'fT '^iscfs i^’'4l^'l< 'StfR SfsfiriT 

»>>.!» f;t5jr< vfw lis^'sfir «t5R 4^^lsr *a’j«: w wt«Pf , 

«frS( 60 ft. I Cf«ll C’fer C^r «f“?i 80 ft. 

ifl I f^'S «?>f® ® 4^1 ifi' ®r4 'bth 

STl C4=T? C?l^ W t-isw resile? ^ITif® I SIK 

>rTrfi^t^9i:4'5rf4i»ri at > 111^1 jRKm w 1 

srciT sic^r 414^1 lifsi'fi fg5i c*r pIc’h ■a-ai’t ^^esrs—-■^ix-pi c^isr 

Wtr«^ sril; I «f5:% TFC<1 C'4tsr '-^um 4’’! *1^1 | 

tsfq ^f^f4 sfR^T 4'41 f-sm ^fsi^rffe'cspr i •rHir'i 
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ainti nj^ f|i ^ \ w 

'nm *sRi or ^ «r^i ^ff sfwa wt fn •a’?^ 

si'so^^ 5t*r amr? bo ft. c^t*^ ^r-s'rc^ ^f»«or a7 mches *ti?? 

«f9i «tj!i 18*6'«i «t4*t I ^«rsrf^t^ f<[*«tTt^ 

n^1 <r3t5—ii"!ijr ’7ftt*pr i 

W.1 } 

(i) ^t^^rcsT c^ ^T?1^ 

>^51 I ( Torricel¬ 
lian vacuum ) I '2}^’'»*1C^, ^"^‘1 ^^1 

tIc^—^ 1^*1 ^5 ’itsit?! ’Pt'T ’®rf»(-ft^ ^r^j^il vitc^ I 

(ii) c’lt^it^’i ^fw 

ir^TfSt^' ’<1c^ ’Fl? ^?tl m, 
•3r< ’iT^vf’3^ 

’11^1 ^5B^I ( vertical height ) 
j?;iTii ^.T4Z^ [i%li 5^ (1)] , 

«ri5f '4t^l ^B5"!.t^ &T« 

^fN'<(’( 4Z4 I 

(iii) c4t^ 

<p^| 

^t<r^ ^lir 3(*^-f ■^^\- 

®I'<S111 CW^l ^ir?n c^l '^b&Tl SF"*!*! , 

'arr^t^'SftrT-'-siic*^ ^i^£ft^*r 

1 ^fl 1^;5lC*tfC^ iTSlt®! <C<5 ^t^^'SCSTsI FtTO 

(iv) ‘^ibirstf&ir 5Eir»f f^3? ?p^i few 

3^15 ^»lt^ A ’ftiai^ ’it? l^^ ?u? v£.?t ’,t^;*l^« 'Sit? 



f63J 5^1 i^i) 
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1 

•Wn ;«V TOi A *m3f W V 

»R«F ♦ffl’^1 ftite ^ ^iTTr*! ^111 I 

(T) «(1^’¥tt5rt va^fB :jTCll^ ( Burette ) A 
I f*rai m jw. 

*(R3f^i (p) »RiTt^n 4 cwf^ \TC?c^?r ^ 

^n [ fee 5^ (ii) ] I 5im 1^ ? ^t?i*i 
"B fr P ^rtuJiii »T5j»rf^ 

?Tf^TC5— 

♦ffl’spm nr<nf<8^ «rtc^ i vst^t^ 

<T) Jfte I 

cwf^c^ cn irnsTfiii I 

^rnT'S 'srfc’s P ^urai mf»nn i 

6-3. 553 5l1 

^^tf*l^ ( Barometer ) : 

5TT?jc^7 ^T*n 

=^(3ltfai^ ( Barometer) 

I ^'. • ^tC< 

XC*fr Fortins 
I vat 

f^^Il«l « ^T^StsiT^I 1 

(i) Fortin’s % 

^^•1 % c^-«TT5r?i#^?i T’!! -^iFT^ ^vrwf 

va^ viit I 5^ =l*v fscar Fortin’s 

>a^f5 ca^] i 

AB va'^fB ^T5^5r i Mr «fBf ^a^ 'AA* 

A^-si^ ?Wt I tt%C5lfir?f 5?5if5 'e *ff^if 

^in Tfa?ii va^f& *rm D-? c^^ri 

^<155 ^t?7ri I vat v£j?(t 

f^?t**r ^s^rft i ^TFii^ifB va^fB siwi w 

10 
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•% , 

^v!s sn ^Vi i 

OT'®^ ^1 vii^ ;ftck 

'ciR^ ^^5^1 «ru^ I sim 

<2tt^ 20 « Ofs C^i^fsi^t^I 5'6^ ^f& f^’fft'S’ 

I 'sivC-t^ f^l 'Sf«J’@1I’F 




W3iri^<3ei 

iB) 


(C) 

-swK'm 


}— bn^-4-^i?: 




Portm’s ’iljfnffji^f^ 
5’ff 


m I D ^?- 

<1tl3ii( ’ftilif^ST (level) 

W T^f^- 
( ivory pin ) C 
CWQ^I vitr^ I D-’^t?Vf’ft^'5^ 

^(Iiw ?ST ;? r< ^3? 

"jsm '£.^f& f E 
I 3f. ^3<n?cs| D 

-'Cl.li vii^fi; biw^ 
Mr<rf<J ^t5“j ?? 

W 1 \ 1 \^< -T'CM D <^K3i3 

ilTCSI I 

Tr^\ bmm ^f<5cv, ’lu*^ 
’itr^'-n I ^pcst D 
5fn 

[ ■^^r^ 

5^ fbcn ^t^ft^Tt^ 

fI ] f^^Cc!?I 

^iCSTiT 9jtC3 C^5T F 


^TC? C-V|t^ 'sr5j«TC^3 

7|?p 5C3T '5T^f%T5 I m F 

G ^ I c^sf ^Tf^Kl 

^nr^Tfir W vq^fB ^-H 51C«I3 ?ttcif sitiftim I 
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^ ^t%r^ G-c^ ^^l^R 'srr^ (?t 

4*tCB^ «tt^ ( convex ) **^{4? ( tangent) ^ I 

vst ' 

a^ 5it^^ I vs^*\ v5Tfetr?5 f^ssrt^ nr?rm«?f 
^ sri %t ^tfl 

c?f& M I >ft«n c?f^ 

c^ i ^T^^tarl 

^m^ii 

) 1 

To road a barometer ) t 

inc^ff^T&l<i nri <rn:T' ^.^c-i w p^c^t (?\ 

D nr<it(ntr4^ ni^»r''5^ c ^Uv. ^fc§»' f^-^^ \ 

-'^'R^ 1 viir-53 >!<5^'■'^7t E-^. '1-ut^i ’!i^^j':«5ii:<f 

c fnc^<i ’=^*t ^<iT^c« I 

nT'<Tfii6rT ¥-c%^^^ 0-*frc’t< 'ill; 

^v[*c5i 'srrfj^c^ I 

»tc;^ k-^U ^,m- 

'iLm ( 5i6 ^*n Tm) i 

\5i c%^ '« ^ 

^65^1 fs(4( -^fuz^ 
nt«^l ^TtC.^ I f53j 5(g 

»rrc^ %?tii f^fi^ -oos cm. 

3s fkai c^ ^c'-q of^wj 

76-4 cm ‘i£i^*x 12 ^il '©tf^lVIt^ ^T’f ^ST C^sf 

ntk 12 X -003 = *06 cm. ;?5:^Tv ^?1> 
76'4 +-06 ==76*46 cm. t?rrt ’^-Ftn 
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(2) Aneroid : 

m 'S ’Tvstc^ C»It«T Fortin’s 

^jtiiiitf^^ 5jtt I c^ 

=r^5TFr?i ^^1 m s?i, ^ 

'sn^^ttnl I Aneroid ^i^— 

5lT^tFtf1 -^^1 C^t5[ 

^9T ® W^ ^ 1 


55 51* f5C3i v£i^ i ^151 ^^!^f5 



^^1) 

v£l^f& ’insil C5^I^5!TW1 
(corrugated) 51^J^r 
^tc^ I ^ii5'SC5iir 5tc’'? 
JltSTT^ vflt 5t^4lf& 

vflV' ^f^CSI ^^W<{ 


Aneroid rnlCeffilSM 

55 

FM*lfB 5(rct?t 5TC*( ’lf^'<t?r 

<rn:^ I ^fi^f& y-nlT®^ f^r’iw ^^-1 


I w SC^T?) 5^1 5l^-^f& «r«W 

<i^C5 5r5t5^ I 5t^^^ vs^ (movement) 

^'5t<i (combination of levers) ^till ^ '®«l 'p^l 
^ vii^-s 5ffs ^^1 vii^fg (pointer) vf,-4f& 

I ^i>S C^tffl ( 5l^.«ltl^ C^^tI5l1 ?^I 5ltV ) 

1 % 

15^1 1 W®! 

5t*f I 

’l^TOT ^tr>5 ^t55 ^Vl ^9) 

T(i 5 T^ W ^^ 5^1 ^?1 Wi Aneroid 

Tf9l ^91 ^9 1 ^951 95 ||Bc^ 9«rl 99 




(altimeter) I Tr^5t*f 15^51 

c^'S ^ I vi)tirtr?t5( FtsT’f 

mtrw ^5F5i fR<f I 

4-4. ^t^tC*fil*lflwt*l (Magnitude of atmospheric pressure)* 

ewRarr^ c^ ’mur^'T si»if5 
C^ ^fT^JRSW 

c2ffv® C**ftai '65^ FTcnil ’ITO I 

bfc^Tff (M c?^ 

^f<7 ^r-n -siTr^r i cw, 

m 75 cm 5“^T^ C^ 

^ c^ '^w^ ^T5t3^ ^t^^’'Sr«i^ I 

(i) fir. % srtsr s 

*7^I C^t5( fw^ ^im^Tfii&r^ ^ED^1 76 cm 

a^ C‘ft^ , f^T. f^. 


m, i‘ = l s^i. cm Q 76 cm. 

= (/ixl)xpx^ [/ow='it^c:vf-3 

~7bxlxpxg ~136 gms/c.c 

— 76xl3’6x981 dynes sq. cm. 

-1'013 X 10® dynes sq era. 


(ii) ii[\. f^. c<|^. ait^ % 

f^f. f^. =^JtC^Tf^^7I ^G5«1 76 cm f^. 

'Srt? 30 inches-TO=? I 

P = 1 §q. inch '« 30 inches ^G 5 ^ 1 -^ ^T 7 l 5 f’ 3 t^ 

= {hxl)xpxg 


= 30 X 32 poundals/sq. inch. 


==14'7 X 32 poundals/sq. inch. 
= 14*7 lbs. wt/sq inch. 


_ 13 6x62*5 
( 12 )» 

lbs/cubic inch] 



i55 " 

6-5. ^ (Normal or standard 

atmospheric pressure ) : 

^ I 5t*fc^sii^cTO ^ 

C’fCST ( standard ) 

I ii(0 ^rrsjc^ Tr^^T'Qcsr^ fT’I ^«ri i 

45* 'ST’^vC-r ^t^^(l3rr?l 76 cm c^-'5t*r 

<n^^'5C5T^ ^T*f «nii I o^c 

■^nTOf^ 13 596 gms/cc. vij^s 45° '«f’s^rc*f 

g==980*6 cm/sec^ 

= 76 X 13 596 X 980*6 dynes sq. cm 
-1 013 Xj0*^ dynesAsq cm. 


^tW3il, vfi^T. Kf]*i ^«71 5?’iirc^ I ^ 

^T^:Ft*t ^!r<3^T-1 'l-'i:^ ?f«^iqi standard 'A\ 

^U *}^1T'<l : •fT4i^;! Caii, ‘'ir^JMA ?:^U^ 

0°C 1 mint; Hflffe'.U^i sf~il i (.'''aU p.f»g 

'Si^fc*r 'fi' f<fe3 45 '«{"4nr.-( ‘g’'-It'l ’i5 {980*6 

cm/sec^) .if f;,1>g '5f»jf.t*-i 'r'li I >1^'^ ^stvicciu 

*7^1 j'< ■<f-"i7!l ''IfTJVf'JC'g^ Wi1 ^Oll ^■^ I 

\ 


Z—(l) '5rr<rf<if5r«i ( motp i.riidgists ) Fi*tc^ ‘lui’ 

‘millil>ar >«^C^ I 


1 7)ar=l(»® (lynes/sq. cm.=-l mega dyne/sq. cm. 

10® 

1 njilli!>ar” . dvnes/sq. cni=l<)(M) dynes/sq. cm. 
jn» • ^ 

«a^ 'sr^f^ ^r^'SC^ Fr^TL^ 1*M1;7 bar *ttcsr ! 

(2) ’trfsr Tl F(«t TC^i- 


^«i::5r3i Ftc*nr in?Rl ^ffsil Ft’tc^ *b5f^ 

^fr.^ I (TTsrs?, C^5r ’tttsf ^1 I’ninxlu* dynes/sq. cm. 

14*7 l}»fl.v\t/sq. inch Ffn-sn:^r^t 5FC^, t£l^ 3qt^3b®9r 

(1 atmospbeie ) Fi*r ^fir^ <274* tf 4‘ii1 i ^1 m t'crff^r 
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5 t«r—»trm ?(«u9r *nric<i mcwmiH ^ ?«i 

1 atmosph0re=l'Ol3xlO® dynes/sq. om. 

= 14‘7 Ibs.wt/sq. inch. 

(3) nniOTII W®! ■=TT^U Tra5«C®T^ Fictll 

5TCS1 CT Will’s 

I •TOTir ^51"? 13 (5 gins 'c. 0. ®i^c®r ^<t<s *rf?ir 

13 G '^•1 '^^rlr nfil? TrfC<iff^^fCir?r 7(5 cm ^1 3o inches 

m ?rfc?rff3f^OiI If^c^ 3<IX 13‘G inchesft-=34 ft. 

i 

•rtf^ 5tn 34 ft. if®!^«r.^ '»rt®r'»(C4 

wrto ^1 ^w<^csT?i b'l^t *rf^c5T ^fic^ 31 ft.‘Tf^i 

Ur.^ ( r.-ii ♦rtM’ ) i •rtii? 

<UC?Iff=itfm ( cTi-,.t;vO ) 4sf?I«l l>fc*n 

yi'C'ii r'rrA ^i?i 

'i,(:*fJFi 3tt». 1 {G t*®i ®Vf;iT 1 f<»^ w.i ?’!C’5rfvi^in ^if^i 'Bj5r''®rN4f?s*’i 

®<i'<ir^ ®y! 5r?ii i 

(U ^i'r.?)rf?r^U 5rc®i '^ts' c-t’?*! 

f^t'itfia^r ^f^icer c*!-^'Ca fantriif 

«*il^fc>i ’‘frf?! I 

•)! fi. «rf<^'l ®i^C5T, siCH 5F<ii iqi^ fk>(:f‘i5i 
h It. ; ‘SC^CSi 34 Ic. (71 UW fsc^l¥ 

^ *1 /l ft ^ 5rcn? *151 jsf 1 

34 ft. Ff*r=^«;^l 1' 

=-34 ' G2.h:<(/ 

• *• 
vs^« h ft. ^f*r--;i\r2r>,. 02 r> ^ g 

V fjmtf^r.51^ '^^'5 =■-- 1 '^.'i) 

h ,- 1 '2:i >: n2T) X 5; - - o 1G?. ry,.y 



152 

5-6. 

<sm^% 

f^<f sf-N »rr?OT 'srr^'eTt^ 

c^i1T>t^f5 c^'N ’?Tc=(?r 

^t^pt*f *ffli^f«-^ ^ ’ir’f ’(T?(?’!sre?[ 

CTO ^56«1 ?tc« *»{tf^«T c^tm v^ c^ 

'Brrc 51 ^T^*i ^55^1 Tf^srn 

irr«Ti ^ftr 'Bitf^r^j 

^tf*(’¥^J ?tC5T ^1^ ^Tr^ I 

cs'^Ti\ ’lT^w’?c^’^ ^B5Ti ^?f 

TO ^^C’S I 

^c*5^ '«itcw I 

■5iT?fi^ ^r<jw=3c^^ ^EBsi fJc'i nfsrf'■'.ic'^'>!C^ j%c'* 

C^ <^T^^/55! ■^«i1^l-^t'^i:^ '^I’fJTff^i ^f^lil '?S^ C’T^ 

’3t«i 'siHjTO ^Uc'iZ^ I '5I'«ri^ '5fl'<?.'ftll) ^ 7 . S ’ff*q?Lt< vitf.i.t< | 

'li^»rc^ JTTfC<Tf^fer^ «\’*pr ■^t»m 

'fT^'Tl ^<1 I 

C^ C^t5( ^TCil^ ^t^, ’lT^'2f?[TCT*! 

TtC'n^ ’ff^TO--^“5JTff TOTf^'< ‘•(t^'<r5‘3 

^1 TO^«^ ??TC??1 ^(5 ■<S'ei{1??' 

srr^ vfl^fs ^f<5i '2i^n I 

vii'^fS c^^1 fW ■'ipgl I 

•ij^ >i’9T>'5 w 'eiT^'Sin 3 rt*rffe# 

{ weather chait ) I 

( isobar ) ’ItC^ I f^sTcnil TO'®f%C^ 

(cyclone) « ^55 ^tcna 

(anti-cyclone ) ^ I ^1 s^iln cTO 



‘<w*N 'stmam' 

*• f 

TtC?T ^tIW ’Wf Ttfl ^ =rl cqTs 
c^«n ^ I 

5-7. ^HTtfil^tOT ^rtftro ^RR51 ( Determination 

of height by a barometer ) S 

^55^ ’ft^ 5t>f ♦TtK V ®r*FJ’vfiffi 

•fe®l ^ 5 3 ^cfi^ I 

A vilTv B ^tf& H cm, 

^ ^ ^Ttirrrf^^ ^^3pC^l hi cm ’ttiHfSW vilTv hs cm. 
I *rrc^^ (hi-ha) cm. 

m H cm. I 

•xi'^R, >’ 5t-5 ^ '(V *\Uz^, 

6^1 = (/ii - h.j) p gms-wt. 

^ t>f»t==H. d gms. wt. 

H. d — (kx —ha^ p 

• ~ h.2^ P 

d 

I 

ns CVf-»ll w^c*4 29 905 inches >f.^* 29’949 inches , ’tRW 'S 

13-53 '001293 gm'cc. ®5“C5?t, 

•SeS'jI V 

[The leadings of a baromtter at the top and ground 
floor are 29^-05 inches and 29 949 inches respectively. The 
densities of mercury and air are 13 53 and '001293 gm/c.c. 
respectively. Find the height of the building. ] 

^ I 1 inch = 2*5 cm.; nd<r 

(29 949 -29-905) x 2 5 = 044 x 2 5 cm. 

Hn = ‘044 x 2*5 x 13-53 gms-wt. 
bt’f = /f X 001293 gms-wt. 

.'. -H X-001293 = 044 X 2-5x13 53 

TT ^ 044 X 2 5 X 13'53 
-001293 
= 1152 cm. 


cm. 





m 

, 6-8. 35 ® ( Pressure of a gas 

itki Boyle’s Law ) S 

.• rrn '»[f% wi 

( compressibility ) to *f«rr<^ 

c^ I ’iwtc^ ^1 '<n5'Sr«i c^^^ 

W ^itc>i «Tn ^ ^ 1 1 ^iTc*i^ Ffn * 1 ^ 

’ITO I ^1 s(mc<?i m cm I 

5fcT< ’Tf5T 'srfcfe' 

^?fOTr ^ I 1 

73rT5^^it9i m c^ ^tf^1 <ifii5rt«i ^jtOTi 

^1 ifJT 

tC® ( inversely ) I 

r m sh ^fw 

1"* ^fw ■;'r!^it3;i^ ?!•: 1 

’^'Ki, r/’---/T'i'-* i 

CT-w «c^'i nftoK 

'sr.^>!^ ^!vf ^f<i-<fvvs jjriii r,, 
r.^ b'l^ 

Pj, P 2 , P.< ^“^jlffr 
l\Pi- I'aPg^ r^Pa 5^^lfvf ! 
5-9. ^Tsrc^Ri 

( Experimental verifica¬ 
tion of Boyle’s Law ) I 
^im 

^f=5{c^ 5w SI?, fksi 'Sff^f^r^ ^i?r’?l 

aiijcjfiT I A B 

. I A c^rf^il I ^r( 




^ ^^1 'srfc^ I A -iiTs B ^zm 

»' "^vilTfifTO ^T^I ’?C^55r 

=?C5R «rr® br^ ^ti5 <nii i '^rw? 

c^t=( ^ B mm c^ %t^ I <m 

^2r«ti#? 

A m a ^■'5^ 5{C5I ^^"vS-C^T 

'*<ITC^ I sSi^ B-^TCST ^f-IMi 5T<1 5TC*ff 

'^tc^ I C^9T B-S(C^ ■'in^C^^ ^»r^I U^ I 

CR^T I vfi^’v m H ( ) I 

^'ll*^rt'< "^TC^ ^r.'i A f^f Cel^T I A-rfCcf^ 

‘VllT^'g B-*l’:<^=? ‘^f?lT^''S ^i-r.f tj^v. 9JTr<I'CiT vfl^t B-?{C5f^I 
3r.^>1 &r<'/''H C'’^ ^^SC'l I »J'i, '*('1^1<f 

''.T^W'?^^C^I<1 ^Cot:*H sjrsff hiiWH'^'i U)]l 

Mt? B-mm ^1^< Bt^=‘<n*i5rci'=i &i't-i- A, 

■5n^y-f4 /ij. B mm '«{i<i’«h '^ti'-'C's^ 

C'f^r I m, ‘^51 Z|. A-^icii< 'ih^r- 

B-mm -iTS'iii ‘^c^t^- 

■<(H ’(T^ I 

U m’f li, l-A v£ITv (H+ Ay), (H-^h^)-i^^Z^ 0{^\ C% 

Hl = {H-{-h^)l^=(H + hs)lz= •••^■^iTfwi 
f?i 21^1*1 *\( (71 m 

FTc^; ^7:?ic5i^ ■2f?:*!-r^T i 

oE3$Tr?l -sr-lt*! -<^Ul-i (71 51^1 

15TC^ ft ^WC^T-I ’?3i 1 

A-i(5!C^ ilN ^t5tc^ A-i{r<f!f 

<1t<!'f'it^<l ^\V6 VITC^ I 

'SR’STI, ^N<f7 A'l [fM 5&‘ liij] J 



fbSi 5^ (iij 



f53i 5^ (0 



*jbeK> 




B-5lcaf m-h'i W»H - h\, 

' ?rti;5Dg? I «R[, 

A-5(cai? ^T%l TO^RTil 

^ i '« Ftn ^*«fT 3 R 7 l I'2i I'z 

•ilTN (H ~ Vg), (H - /I's) (T^, 

Hl={H- fill ) r=(H - /t 2) / 2 - • • -^^TTf^ i 

ins^; «2tD5n?^ ^fi3^ Fin ^Ff^1 ^Ttc<nf '^•r’fsiCT 

4R^ c*r^ftTr?r nf^^C5i^ra^(gtaph)»iiTlCTT'a 

nfhH ^1 ’ifn I ^c^cnsr n® ^I'sr 
^fam ’nfapTi nif^ pr=-«»^¥ 

'»i<K, 'Q Ftcnn^a^ cn’^r-fM 

nF" (ni) ’I^'T <S'<pl& 'silT['5t^ 
(rertangnlar hyperbola) 
T'om fefb^ I »a<R 'sri^^ 

'Q Ffn^ifir ySi^lS ^f5tcaf (pquarwl 
papei) C*pf^«l C’I’f ntf^ ^fir 
n^nrs ^'^'-r c^ 'S[.5 1 <nfcn3i 

cn'^r-c^ ^ mtcns Ce^tjf (isi.tliernial) <^11 I 

(1) O'C ■^tn^Taitlf 8 10 ■&tcn 10 litres 

M:n 9 litre ? 

[ What will he the volume in litre oi air at normal 
temperature and pressure if it occupies 10 litres at 0"C and 
10 atmosphere pressure ? ] 

^ I ^'srf^^F -ern^itiri 0“C ^^irs^csi 

I ^5n:5f^ ^ wl 1 

«fTf^, PiVi ^PgVg 

vUrBPCSB, Pi = 10 atmospheres , Vj = 10 litres , 

P 2 = 1 atmosphere , ( m ) vflT> Vg = ? 

10xl0=lx Va 
.*. Ve = 100 litres. 



f^ r>F (iii) 
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m »iiTv Ftwapt^ 


(2) 31*4 C.C. ^5*rr3r wi 

TO 5 cm fK « 1 mm ^5T15a5 ^ TO! pTC^Tl ^ ! 

cn^ 4 cm TOm«^ »fTO I 

^5t*r ? 

[The air in a bulb of 31*4 c.c. capacity ^s compressed into 
a narrow tube 5 cm. long and 1 mm. diameter and the pressure 
of air in the narrow tube is found to be 4 cm. of mercury. 
What was the pressure of air in the bulb */ ] 

^ I TO ^t\5Tn = H cm TO»t^C^?( I 


= 3rr" X I 

= 3 14 X ( 05)® X 5 c c. 
Pi Vi =P2V2 




Va =3*14 X (05)® x 5 c. c. 

Hx3r4 = 3i4x(‘05)®x5x4 

H = ^ ^ ^^ ^ ^ ^ = *005 cm. ot mercury. 
31 4 


(3) ’fr^W'-?r.^4 ^E5^1 75 cm.; 1 cx. 


^65^1 70 cm. ^ I 

'sT'Cn^ A4s i sq.cm.) i 

[ A good barometer reads 75 cm. On admitting 1 c. c. 
of air, the reading is 70 cm. Find the volume of the space 
above the mercury at the end. The cross-section ofthe 
barometer tube is 1 sq. cm. ] 

^ I pTtTT?! 

^t®! X cm. 

= X X 1 c c 


(75 - 70)=5 cm. \ 

'S FT^ 1 c.c. 75 cm 

TO^W fsi^T I *?at C^, 

a;x1x5=75x 1 
or, x=15cm. 

TO^f^sc^ ^TO? ^m^=l5x 1 c.c.=l5 C.C 
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' (4) 1 sq. cm <il^ •IW 

i^tRl ^9r ^n 51 75 cm. T^pS 65 cm. 

6 cm. Ftc^i ^ «rni^ ^ 

I /' 

[ A bubble of air is introduced into the space above the 
mercury of a good barometer, 1 sq. cm. in cross-section, and 
the mercury column falls from 75 cm. to 65 cm. If the 
space before the introduction of air was 6 cm. long, calculate 
the volume which the introduced air will occupy at normal 
atmospheric pressure. J \_H. S. Lxam 1960 i 

% I Ml-f t>T 75 - 65 = 10 cm. 

^TCW<} ?ir^r = 10-f-6^ 16 cm. 

'scni^ir = 16 X i = 16 c.c. 

vilT- „ „ =(75 - 65) = 10 cm. of mercury. 

# b\l^ ( 76 cm. of Hg * 

5{H sw X c.c , ’?3iT5’?(Tg1, 

xx 76 = 16x10 


• < 


x = 


16x10 

76 


= 2 105 c.c. 


’tr59<l I ^Tfnrl^^rc'^ ^ 55^1 30 inches 

y ’IT^CS?^ ^^= 13’6 ^ms c.c. j 


[ The volume of an air bubble increases five-fold in 
rising from the bottom of a lake to the surface. If the 
barometric height be 30 inches, find the depth, of the lake. 
Density of mercury = 13‘6 gms/c c. j 

^ I m jefTtn ^bfsi 


=30 X 13‘6 inches. 

^ h inches CRT^ 

5t*f =■ FT’t + iBrcfiSC^^ m 

=(30xl3‘6-4-A) inches of water. 
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/ 

■ mcm '«mr^ v ^rc^snif ‘^<4t8{»if^l‘, 

•rr^Rii ^f?, 

(30 X 13*6+ h\V = 5V X 30 X13*6 
or, 403+^1 = 2040 

,’. A = 1632 inches t 
= 136 ft. 

(6) 'H'+fB «fTpf at«c5i=^ fifC^ ^rf^’srl ®C5[ 

(-srt: ®;=]‘03) 

’STT^T^ft*! t V M*f 

30 inches V-iT-l i 

r An open bottle is iiDmerscd upside down in sea-water 
( sp. ^r. - i‘03 ). To what depth in it to be immersed so tliat 
I of Its volume IS tilled up by water v The atmospheric 
nressure is 30 inches ot mercury. ) 

^ I ^<! fiir'fjT -yf 5l?( A mches C4r^C«fI'4 = V. 

^rrfsT c4i"sUM^ 

il’f W^ncsi^ ! 

‘A’ 5|[^e5T= , iJT- = m + 

4 

li inches ■55!'Vt5<7 bt^ = 30x 13'6 + /{ X TOS 
"srsii^ 

Vx30x 136 = ^^x(30xr36+Axr03) 

4 ^ 

or, 30 X13-0 -1(30 X IS'b)= 


30x13*6 
^ '3 X 1*03 


inches 


30x13*6 f 
3x10*3x12 


11*2 ft. 
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(7) 6 ft. 91^1 1 

srar ctrsrr^ irt^ FrR^n *itrar 

<WI1TI5 I ^JtrSfTf^^-n^’S 30 inches 

^ Jirsr *it?im^ f 

[ A tube 6 ft.' in length, closed at one end, is half-filled 
with mercury and is then inverted with its open end just 
dipping into a mercury trough. If the barometer stands* at 
30 inches, what will be the height of mercury inside the 
tube f ] 

^1 bf^ = 6 ft = 72 inches; ^zm = 

< = 36. <. ?lt^ 5t<t=30 inches. 

<ni, ‘h’ ’«rrf%9T i 

hitl-[72-h) inches Tip '5rr?(^sr= 

(72 - h) <. WC^ = (30 - h) inches. 

36. <.30=172-A) <. {30-h) 
or. 36. 30=(72-A)(3u-A) 
or, ;>2 - 102/1 + 1080 = 0 
or, {h — 90}{h - 12) = 0 

.*. h = 90 inches 12 inches. 

bf^ 72 inches =90 inches 

snj I ^?in ^«f<7 = 12 inches. 

( 8 ) Uf^ 

28^ inches 31 inches 

5?<rraFt>r 28 inches 30 inches; 

29 inches f*fC^ ? 

[ A faulty barometer reads 28 inches and 30 inches 
when a true barometer reads 28j inches and 31 inches res¬ 
pectively. Find the true reading when the faulty barometer 
stands at 29 inches. ] 



^1 W ^ 28 inches,'* Wr, TO, 

^«f<I I inches , ^5t?f ^lR^lX< 

[ <<=TO?r ] 

^ 

= 28\-28 = Unch. 

** ^ 


'5rt'ir< W ^iB'-'/fT "^S 30 inches, -vS^i^ 

MT-=i-{30-28) = (/-2) inches v£i^; ®Fr^^ m 
= 31-30=^1 inch. 4.c^f' ^.:?rc*!^ 


l.lx < ^Ixil - 2)<. 


/ —4 inches. 


TO 3F>i;i ^itmr^uR 20 inches '",1)1 ffrCTC© -r’l^T 
■<r:^< ^*fS’lf--/~(29-2''l--}- I3 inches. 'ifir.^lf^'StW 

^IW P laches ''in^ bT'l--fP-2y/ inc’-cs. 

.'. llx \-=:^A.{P-yn 

or, .^x4-L'(,"- 20 ) 

or, P -20-|i-20r; Indies. 


n-lO 5T^^t?3 (Air p'cssiil'’ mnehines) ! 

4ip5Cc14 BthC^ I 

^\'\‘i\[T\ 

^11 vss'si ^r^t:-' ^rt'c's 

i£\l'5i^ ^jf'2pi>{5T ^<11 ,-•i?rc<r' «r«T»{ valve) 

I ^(5\^ r.w^ i)4* 

m I r'lbJl^'T ( syringe), f<lf^^ 
^it*^ t^Jtfif I 

11 





Te2 


If. ».ll. Syringe ) J 

' v4i^ c5Tc«if cwt i cm&t 

*Trt^ i 

f% ^tfl Ti I ’Fst?! ^55 cm MT^i 



T<'S J!| fjT‘^g! 

fi^n 5^ 


C^ts^ 

m fBi) I 
Wsif& 

f«rC^ f^’>feCil^ l)m TT^^ 

I -ii^ 

bf’l 5T«^ 

^t^vr^c5i?i brt I 

bic<i? m ^‘<51 ’^sr^ ^ f^?ii 
CbTCS< f»'^'< ^f^-ill ^'3 I 
f^b;-1-t^1 TPCT ?tf?n ''^7*11 
5;n[ Tt:-»|;T <!T-‘y'C^''-I '^'WbtC'l'i JrC'-i 

!;<JffI^bf?fTi[j:|^5^C? *lU^i\ I{f?{ H] 1 

Pl>i?jjf5 f^rA C^f^lTli 


CbtCi'^ “;='r.si<j bl^l 'IH ) ''i-«H' -*-^51 ^bl<?l^5 fkf5| '^ui^ 




fbffNiyrAgi £j^ ^t<l ?*^T'*'’?5F-^S CJf^ I “ft^' ''A 

^5fC5i ^tfir ?^, w^ w <':- ?f?f f ij<^t ^ifT 

' V 

5-12. ':4t’^«l ^1 5ir*frsr*l ♦IM ^Suct.on or Common 
pump): 

??l I 

: AB C5!(5t?l -r^ CFt^ ( 5^ Sfv 1%u) I 
cFtfi>;;?r 'sic'-'Wf« CD ^t’ltt^ i c^-’gr.T 
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^ ^ ^^tC50 «lt?9F.I' 

=W 

«fC9ii ^ «ltr¥ I 

CFt«f6^ (water¬ 
tight) P ^^1-nt^ 

I 'ilf '^^Pi ^^'f& 

^(5fi’?c5T m 5(fHc® 

nrc‘< I Ri’&'i wcs^ bt^T'Uto 


c5t® ■<^^t^*T ^'trwi m I |:-^'-1 te?'"'^-! 

Cb'tsfS^ fftc'f ^1^f5 C’fliTi- (»^FW 


^5 

E (spout) 'Sfti:? ?I1^1 ^i'rz 

<5!7T 


5^ 

'irR 

^ ?''5‘nl 'SJtRC' 

5 1 

Vi 

S'V- 

Va ^;t‘|i> »l®(» '■«tc^ 1 

j'‘i>'T‘ii Rci* 

C*n:^ tell?. 


^ -'1? 

•i5C“j ^fn'5 C»rJI 

U^% 

'Sfsl "^'t^T 5 

•;1>CT -^rf'''.'*. 

r.b3\ 

^U:n 

^ ?t?Il ^1^11 

V, 

t't^s- CD 

Q AB r.op.S't 


r^pizn 

-PVn Va 


sif?"i ^ S' I 

[ 5^ (a)'«(b^ 5^v 1^ t5ii ^i'4i \ 

>?<ji W fel c^X'M 

■{\M 'SlR'j «15(5 1 ■*,^U' fTifi:<t* ^f<.i^<si 

^ii5 c;Ri' m 

^f^''l ?3rk^ I fi^'s Vfl ^in-£iT^ Vi spc\Z'9< 

5R*I', >(i.T»n -T ?<«! H3k^=?'I 

CD vx^l 1 'PC^T Va 'ir^ 

5TCi? f^f m'Q c^tc« c4’«t'^:t i 

C s(«i %! s w.m f^i ^A'- 

j'5t^i c^rcvsir f¥% 'ar*.*r ^r< i 

RrT ^tVTrc^ ABc^ti:$^^t\3iJS(fTt«M* 
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vsi^ ^ to ^ Tltc^ f 

^9\•^ ’(t^l ^C^toF 

^Tto ^^’*f«i vij^spft? f^i wsm Vi 

^tri%r^ I 


dj^^ii’f <Frw^r-^ f^^sir^ m 

I ^H’(?r 'Sit*? E-^’f 

E-t^ f»f^i I 

5if5( c^ t^a^ff^r.T ^«i fr^Tj?:^;' ^rf^p r v?i oq^* 

E-’i^»r to ‘'llto -^irc^T i 


I Limitation ot the pump ) % '(fC*^M 'i 4 'i'' 1 ®tl'^ 

CTt^fMH CT r.SK'? S1'A'\ '-f^<l1<I 1V7 Vtt^T ^tPI- 

^l""f I ’^’T*:K“-''f y-t-si ^lIC'p c^ ^iT*l*3^-i'i ^.iM s;;^/,'^ 2 \-a 

34 # ^A’i *; 'ifH I 4t'/-i* Grii>itr'’^l r?‘rr r.6ts ^'-sj'? 
CD T?o ‘; 31 1 r/'i^ ’^it’^f ^f-ii C •t<^i ^r^-M '^11 

'S}^*^^;:'jp ^^|5‘ iiei 30 f-:i>'<i c^j^ nvi 4'i1 *it i 


(!' w.ii^ M>pf ■:: k^< C(% ms'I'I 

5i5t ^>rt«''c\Fi ??T, (TT’^ir/iK ^'A ■^:f'«fc^ sVe^r er, arfl^-r IV'^'.-'^i 
»rto L-P.^r *i??;?[f'ir ^^■;^9 i ■'TIc'®^ ’t*' a 

ifs>r *fsr?:?ic®i=r st^^-f^ra w ??4 '•^■;«1*ft 

^f*rr«^ • ^resf? csr.’spc.rsi v.V'f^lu^ c^i ^.15 \$ivs c^ts ^TS 

'^ws\ ;’> I f riJ^ <|rsr f^.^ti 1 


(2) Bf^fs^C'F CPlCt^ ’ll ■'?i'^if»-4^'t'ff'.'< l?5!TbvT 

^-r-? ^<p1& ^Ife - I’lTT.-t-! i %^\uf ‘'Q’iinrir’ . 

^1 Piai^l •I'ist >jt^ vs-^» ‘vs^1»r:?r 

'arfiT '"'.’F ^1 I ‘S^ «:<?ri’^ ^ ni*^ toj «[(?[ (,^;5l| 


m ^ I 
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1%1w •trt' 

(3) '®R?rf »R? ’srt^ c7i *ri^ ^^pars ^ ^ 1^ 

^»rir ir^c« csfC'S'fl i?fl^ii fwc^i nf*n Tt«r w ’fCU i 

^cni c^ ‘'3^Kr?i’<& ^tuci *t;^ 

fivi I nt^5ii 5^91 ^sif^fir 

arm I asars{ nfM PTS «?f3C^ nrcil l ^f^f^"’ (pilming) ^ I 

5-13. ^t*5f ( Lift Pump ) S C^R 

^1 f--*T “i^iPr ’If^ 


fH 1 

E-aj^rfS *(‘;i>f(fc^. ;ri 4f<5ii 
C^i1C« 5fPi ■^rirv liT.^ C^S-* 

ii, E-'i':*! vil'ffS 

«r«\-; v.^ ^\\V'j' ^■?i ^ifrcvi :vt:i^ 

v^crc-’i '■. 7 = 1 : 1 . AB 01 & 

K .ic-l CV'*] f4*-'4 t-t-i Tf'F 

^^'C's, ^«1 i«l[[v.si5r V., ^?li ii'a;i 
ail-I ( Jifi ir tb'lS ) I 

vitb 'S^IRRI 

'?r« -^51 cb'iCsS aw <ff<a[i 

'*(rfj|c< I iwri^ ''^■^'- 


>l1'<R'i afT I caf<fcl 

^^1 ^liTVTt 



^*.'-«f;1ir V fr«!ii -4,? £f‘if«»:' 

ftH 5«f7 


Hft'CTil? V;i ’ifciail E JilC^^t ‘Tfs'm l aiT<[R f'iafcv^<r 

E-HC^ aw 'ffiJC?! vfl«l*s iltfi -lif^li'l 

I .iit 5f=i CBii'S 

ci^g| 4%^ U'^ bin V 3 5t^« m &M 

Cbt^S Rrf>T5‘’$ iTi I 

vii^rrcir >> 1^.1 (m E-ii'«i ^^ri&aii ^jV'itc^ ^t^- 

bta C4R t^m 4fiic^c§ ^11 ^rcs?^ E-c4 4f<aii 

^Ts V 3 ^ bTW^f^^l Cai-C4R ^Bb^-ni 




1 ^ elites «te« t 

^TCTI^ I 

5-14. (?m-^W( Force Pump ) « 

^t'S^T C^tc^ ^5T Vjq^ C«t% ^TWS 

I ^ c?i ll^t^ *it*^ A. R. p. '^tcl ^r?ri 

>>5^ I 

% >rf*^T<i‘j j c^ E •■i-»ff5 

'nPi ySiV^ 

J E-?’:’f »i)^-f& «i^» V.2 
^Il’tfcsil 5tf5l C^?C^ C5T\5 

E i?c5i ^ff<j.:^ cm i (M^ 

t solid ) cf.T. 
?5rC4 C^H «!®V5 ( valv? ^ •^\^ 

{ 5fe fbU ) 

^r*« 'Vifvt ?Ts Vi 

fi’ni •sj^ttT’i 

<PCi) 1 Va >»|5\» <i!fC4 I 

'£i^ W^ Ft^' ^rit: Vj; ^fx-I?.! C»i*! E ^=1 tw^! TTtft^ 

m ‘, V, ^it^'^f I '^TC'Bf^* ?if^ 

f.mc^ ^CT5^' f><:4 dX'^',T(\ c^t'^i^i E cW< 

-rrfV^ ?5'l(1 ^s^r^^^ Ij^ <>{^^ I 

c9'^:fCiT '^I’sn C^ «5l1»f1'<T CStlvS FjSI cii'^t< 

vflv ^ *iti"pt^^ ! ^*A^t* >ii^ir^«i 

( conditions of limitations ) iri’lllJl'e efltrf^T i '3 

-SfgT 3}tf^^ ^tF| -ff%i >6 

siw I 
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5-lS. 1(1^ (Siphon) 

*1tan:^ »Tal»if^ sn 'sif 

Ti ’iwT^ ^wH ^Jltw ’ 

n 

f^*l'« ^af«tt^ s U ^i^tc^ii <pt6 ^1 

t^tc«^ ^-gl ®rfepC5T 


5^1 ^m-\ «it?rt^' c^ 

^-<icf g-fg':* si^iz^ 

«i< gig i vrs^g c’licii g->f 
^fggi c§t^ Tg5i^< '^Tii'^i 

«[«< gr ^!q «itM ’itcii 'gr^i I 'sfTvS^'j^ 

>Tjf5?{1 '1(3| %'Xi! ^'<51 

gils'gi -rp^ir^tT ^rr.-^ ^'Tif! shi 

( 5'^ -r. fbu ; I 

<iji’«rji I 

f» ?g A i,".* 

(’ I 



A f<rw.:T. bt"'. =*^iT‘i5r5rrg g-fn- AH ;r,^rfev. b;^-, 


=-r- /iic/^j. 


[ P = g;^v5i;?;?[ tr:. c/=^'JCfig ’?.] *, /}, -- V, -:g5f4<?f 
A ^05’5i I ] -» 

>i(l«rcg C f<*Tic^ 5t^=P - 

« 

hi< hz , (P - hid {f.)>{P - hydii.] 

A fgs? iizi; c gitf grf?^! V. s nf-Kg i 

fg'S A "^gsT CTi^r y.z^ >iC5f gl^s<5C<?[g 

Vi ’li^ ^^■g^J ^g^i cfc'f^ -It© glfi’H A fg->jc-4 j 

di^sKg up'^W ^.gsT Vi ^315-^rT Vg m'ii T*n ??c< i 
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faFimr s 

(1) hi ^55^1 >i^(rt ?tr^ I fij = A 

i^tr^T A Ft^=c 5r«t -iiT^ c^u A c 

r 

(2) m c^ ^>n\ 

hi I A 

cm '<r^7<si:«i<i ^rn i /ii--?i^ 34 ?'S^i 


(.3) ‘if^M?’ i^i) I 'f'{?'i it^»|»j =?iw AB 

^‘<41 V, CD ^C5ii Vg ^itr<) ^iFe^I 

5If^5 C*?'^ '!T*rr i1'5I ^|f¥*Il ill I r.>]f c?-"^ Jfl^'r-'l-f^ryt^‘4^ 

•n 

1’02 •sitr-'M' 3 ^ 15 >h Fv'^t<i 

■^'it^^:! 'sitfiirNa 1 mT«.i >i<iii<'i ^1 

■4'i C'\^li ’['^(l ^ 71:4 ’ilMC~« f,-«pj:i y,,i5J 5 . 55 ^ vj-fr;^ y 

51^ = 30 inches 'IWvi^'S I 

[ It IS required to sipiion a liquid ( sp. gr.- .1 02 1 f-n-r an 
obstacle. What must be the limiting height oi the obstacle 
■which will render siphoning just possible ? Atmospheric 
pressure —30 inches of mercury. ] 

^ I a-^5i5i)i 

5!(|^«t5T^ 51^ ^ C'l't^t^Ml f«tc^ •Itf<i:=^ ill } 

f3F^T« bt^J ’Itff 1'4 ill I 

m I = h inches , h inches ^B5 ^'^^T- 

5t’l='4l’l^Si:«!? Ff*! I 



Fff « Fr<i^s3FT^ nw 
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^t^C^m-*30x^-? ^^p’?xg poundal/sq. inch. 

m=Ax 

••• «5 0^13-6V62'5 

(12)* ® H2|4 * 

, 30x13 6 , 

(^Ty h- , , - inches. 

:t^K ^5&y{ =33 3 ft, ( .vff?: ) 

?j»t*( (Automatic fliisblS '4f'fI'fTAu 
'15 ^5 -'I^CT “^rnTWi, '■aYlf^t’tH WM>1 ?rT^l 

T,i?i '-ti-ic ‘h:'i orf-:-)! '<i\'t« I 'i-'ffli f*' i/i*’,.;', ic-jf 

'.?.1 'inf<i 2f^i '?.■?:; 'ire’ll ( •(':<! I a- 

13 J.v's s^'-'inr-I f 5^' (i» V tbii; j ! Si\ <ii 

Ylrti cvrs^V.-^.) s 1 ‘ir't;:'^r‘T 

(sfct '‘5iir'(»j(r,'* ! 1 

A ^1'f& bl-tHl 

^5T-^ 5fli- f -]■§; I fir H^'^1 

i?lM:q ■^':?i i 

c?ii -Ti 1 f.^v f-t'ffff &tiil 
irtf^tp %cs 

jpi'n 



fi? <i 32 ' 1) 


•2t'5sin?:’t '•«>!ic^ 1 ^1 5.citJ;n 

5?| "s*’^«l C'-itC'B ^T^I ^1 I '/.r 5^fiCV 

il'<pf& ^51 «t(tc^ ( fun C5(^ ) 1 55‘rir 

<nt^ V5T •<5(f& i»fta '-'1^ f?i«T<*t(5C‘f n‘5i-[ ’i^lJ'l •■ 
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^*r?r<2rfr^ ^>^1 

fijftS c9ir®c^ ^ ^ ^®[3 ^ 

^rfr? '«rr?r ^ TO sn I spt^m^f f*f^ ^t% 

TO^1 oEiT^ 

^ITsfe I 


5-16. f^^t*f^ ’fW (The exhaust pump or the air 

pump) 2 



?r -1 'iJ'.’^'t sf-Ph 

f53i 5^ 

i'lTH ij--<ff& fs,® 


5It% 

1650 inlrc^ <£f^,i[ r.’tf^^ '^1^ 

ntt"K=T ^§m I 

f^?5i«l 2 5^ •5‘. fra v/t 
Kf=l ^.t'-^ltwl ?tc^ i AB *i'~i'<\ 

cn® I >l»JJ fvf^li M'-! P 

5 '".tc^ : CD vi,Tf5 r.?}^ i 
^KM*< C'tvl^ (disc) ! 
’®(tC’i I AB CbRS'i ■4li:i>< ^.^'U? f^'C>’^ 


vt;? f^:5 «si? :*i1 V'J’ 1 


:r<fb- 


'4,b-'^ri5 (R) ili'^ri "sitC'J- I ^i'!':^ 'il'."n'< Receive 
^rrii=i "'TFr ■4f<;(. * i 


<i:-^' >-.i 

^rtb’.iii ^ 


ewfoi rifl cwru WI ^*11 5^1 AB C5r^v«??l 

■' T®' Vo \\ I 

\ 

f'f^ ^T< '5iTf>rc"v! mri ^1 I 


T'R f-l’^-TC^ C'5tt<S5 f-tr* ^tC73 «ifC^ ■gtfilT} 

•^' '.-1 C^'t®" 'SR ’P# 

i? 5h 15H 'SJIW *ir^ I W 



* / *« i • * Ti/ , 

k ' k *1 » , 

R-mm ^ti (^■Rr m ) Va-*5i*(^¥ 

tf^ral AB C5ll« <2|m TO I <TO*r ' 

*11^ sn CFft®^ >it:^ 5& 'sTc^t i va^ 

»T^ ^ta«i c<^% 

PS’-jft st’l efc^t’t I ^^^l*-. f^>bCT^ 

'srfTTvscJT ifk ’(t't^l c^ts I 

sit^Tw! 55^1^ c^i:>s"< 3^^“^ T5tn 

^■\^z^[ ^7[x ^tr;( -^i^f gf^, ^tt^ii mz^ 

‘i-r'st^^i V, 

irf?5i I Vg rt5T/.^^ C'^’!^ f^St>1^ ■'I'en T-(^ V.2 

5T^» Tt’JI ^t^T:«T ! i*Ti!itf?C"* Ali f.5Kh '^I^f^-"*. 

m r*^^[f-iT ?? .:< I 


-iiri'sK'i t’r'5*lC4 ♦Ri^-• 2‘'i'l-*ri'? *'A^c.-\ R-'^i('lt;<', '*111 ^R*“' 
ii'i-i Tir\ ^!^*:'-f '5(i.>./:w \i^ ‘."'r>i ^iii^Tiij : 

a*nc^ -ir.-t ^\f■>[!-; i.\ <ii^ ^1^1 R-^t<5 

ifi I 41.JC] Va i 

dfyfv! ’jR^t<i f-i';' ^)n'''i 'r/-i< '-:i:iir'Vrr! >'<-i^r-111. 
UTTf*:-t '^'\l*\C[ f\r<r: ‘.; ? 'll! R-"rC-^ 'Wif-r.?.! 55!^ Va 

«(5T^cii:4 ^.ji 'ri':^.® 'ii’. i »ii • 

[ f««^V I C.'Ji'i-’ir.t n ot the lic^JicO oi 


o'tliaustion ) % 

f5fvt»r'4 ♦rrc"^’! h',-''ti'?ii& 4*ic^ 


k<l^ f'e1& V\tv, 3i!»^< ?tf'5 »f<l ¥>l ) Sf-C-S li-'^' r.® ,.'•’ •Il’J nit^'.-T 
"**'? Ti Ffc^‘< ^fiin f-'fi's ’^’51 *£.v V]*,-;, -f) i,-r*r fs?^f<.-<f«!i^ 


■5»^,r.*t f^<^i vi^ I 


'ic*^ i-ii, A‘ 1 ^ ci 5 t?;i'i f 

R nisi ia‘« ?T^in W5:r<i^'i-^V 

R ntesnr ]) 

K>'^f “ l> 

*» «« «« ^ ^ 
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-srm »fdiw 4tef 's 

«»CSJ C*I V ’TT^ ^(C<E 'Sf*lff«« ^^^1 cst® 

^rr< '®rf?r^'f ^>9 (Y4-v) i '35if^«t?i tfc^t «ipf^t ^fii^l 

1 ^ '« Ft<t n«f|a?c»T Pj ^^r, '®m 'sir 

C»1^ *tl?.’», 

VI>-=(V-} 0) 1), 


or, 



... . (i) 


^■;f<iq, '^-i£r'<^ifr ’5Ti>i’5i nrf^, 

P.Y- P,iV-l o) 

"•■■ r,-(,-.'' ) !■ ■ '••') 

\\ + /•' 

*£<?f.f fri:^M jl-'rtl? 1 Cb '<1^] ^ff 

^'t'?. i£.<“. r-*i:« «■<*’,;?i j», ns i\ b\j<^\A ■jjpjl ntf-i^'a 

I :*m vs\* T[5r<?j5i >5t>(r<ei if;-*?" 


(V 1- w; 


’■T’.-ri 4«-(T T*1^' NS bt*t ■'5:,^['« ^ffsi^l >ii>(.>; i 


ff*- T^vfTO^i ])^ .ii<3-> Py w.', -Jl^j (.<-’i’«ii <?i 

Yn, ■- fv-i v)D. 

or, P (, ' )j), ( I . J) !. fi) ?5j.Ni 1 

l',V- rij«V4 .’) 

OI, i'„ '|_ J r, . V [ (io si^iNp^sj , 

fn>yc*t5 ’ifNSfi ^?! c^.''<ii^ii-’t ui ’ffi’f'-' 

Pin i)„ ]’„ \^z^-~ 


I Y \** 

-^Niv(v:;j.r 

^%‘us ^j’C^t c<i^i ’ir^ 

W i' />/ 

^3^ (mo; nfcusil—N5I<l<i Dn ^ Pm"*®^ ’ll'*T ^’<r=I'S ^ 5tl I 

^?tii N! -f a ^nr^W's R-’t'Hs '•v^'s 

*11 I J 



, iptn's f^sf w 173- 

6-17. (Air condensing or compression' 

pump ) S 

c^t5t 1.U 

fsrc^ C’ltC^ ^5fr<v receiver '. C^f^T 

receiver ^f^C's <^1 i 


t"!7Tl 

.ji 


!:i'^ 

Hi I 


I 


■ I 


I li ■ 
!'. ■' 

l'‘ ; 


^t^2t«tf«tt S 5(? ii?. f^n ^^:*\] c^r’iK^il i 

P f=t>i?^l6 B ^?c-5 A mv. 'e’M Va 

c&tcs=? ^mi 

h n ^w TI *11 fs ^ <[ r^ rv,>t,' w < fi 5 fFf*<< 1 

r.i>R5 -sfn-r v/ir. AB ci.-s ^ril‘i i ‘i.^ 

TO ’I’r'ii Vi «T5i6 ■<;^:'f i *>i -im P t';>ff-i?: ^ 

;w:t >T;fr*r.. ?>t <a’ 

i 11-?; t'.'i’'■;r-i.‘-ifii, Vo ^Im*: -1^ ’‘i-'V, iiT'i 

■ii* Vi I 'ii’i .'.’fr-o .-^1 R-"<ii/f; 

!:-!’:'T'‘r I'Ci' 57 'r> f^is) U-Mrci.uc »• ‘fli'ifi 'ii'-i 
►IW'I 'Sir'll '■1ir.'>t1'l >!t? i' 't'll i'l I 

iiii'li'i f-'i-i’-J/.-T' ipiTT’ft 'ir-l':'! R-'' !‘J 

Vic-I ^PriT W K-‘'itri 'i •. 

7 5{ i'V( ‘,'?i5 i5tMji I??''! VI ">•;! ^'[<1*;: i.Jp.'T' 

ifzi I 


! f’ 


'll') »i*ii;;.T . t"''l<!‘ 

Tb'4 57 


. 5l4r< Tt«^1 «ri' eiRsI 

[ 5f\*{S(C«f5l Sllin «Calculation vt tlic degree of 

conirre&.ion): 


‘h 5i«5< it-nfca i-.iVfi 

W <1 b'fcn^ SPTl >ltTO^g 3il3f| I WI f^»l?! 

^i>r I *$rM «ni, 




174 . n?rt<’^i»tar 

, A B *1% ^tv»af«t> 

B *ttas H^fsF ^csi? ^ =sY 
B *rtc«ir >srT«!rf^? = d 

” „ n « m =p 

*B’-*ric®ii ■<m '9 ^ ^;^arac9f^ ^ ys b-tin? sr^ifST *f^i 

*trc?r. ypr?!*! B-’Jt® ■'sr^Tf^ ^t?^*-i:'f ir?ii yrtc^p i tfl^rsf 

ctffc-s^ <si\^ 5>c^ sfc^tBp c’fcsT cMts 

'srfV^m-fC^r I ^rfsi vsw ^^rapcsr c ]), 

^=o.I>. K-^tica ‘I&fr-i 

^rs^sT V ; R-'nn;3nf ‘^jt—VJ) 

^ E-’rtcai /iT)4 VJ> 

‘m’ *i< Ji-nrusi c*i ir^ri t? ^ 

ani^ H V D+v.D . f-f s v?r< 'srrinsif v ; < ’«? 

J)„ »ffk®T, c9i^! nrc^ c^, 

l\.Y---.-tv.I> i-Y.D 


-(wl-V) 

]) 


D 

\ V / 

■("■••v 

).]) 


b'r*r 'Q li-'^tO'i'-t 'T.^^ .unni; s-'*-. 

i\ ''^f5i?< >r-if>ffir fsffw n.l?i 

” 0+4)^’] 

5-18. srt'Tl^f S 

(i) I » '*-(^'1^ ) v:t^i 

.2(r,ir^ cj^'t 9 <H^T 3^^ I C^TC^I 

^rc"pr^ ■2[C‘<f^ c^rf^cT <its?i i 

c>5fc» CTW ’'siHUsil I A 

(5«i ii*s f53i) I v£)^ nf?!T<r< ci'^] ^‘^1 

^TSi 9|Tf^ I 'il’-ffB 

JP ^35Tf»frC^${ >li%^ I * K 5tf^ I ><1^ 
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f^^swnr <fir^ I 

5l3IttC9l ^•FTC’fir ^ C^5T N-^5T ^lT%l vft^ffiJ 

^ J-^ ^ I vilt ^jm ‘ii'-ffS ^ 

♦tt^rcsfl (coiled; ^T’ll I C^®! ^ 

^if^f '^■fn ttm c^vf vsta^ 

fvr^rl ^T^<l'-^ TO 

’ffil'fT 55? 1 ii^7-3F '1^i"5t 

^r:4 C’lTCii ■'ll^fl 

t4 i r-'j^ 

'«( •£|'T')5'‘TM'T^ B'-ij (.'l^ftsUl 

iitm K-^tMfS i^ri T'? I 

^firs f'Sf-1'2 -ity! 

i?f|v>', >1 . ’I . i 

Din tfv?1 .ft'i* N-*;=i f&ii f,n 

«ll^ "Sd ill I OiJts '^y.-i! r*lfsM ^l;'i | 



(iii s ^!j'C'f :^‘i 5;-r-i^i ^ i'-i'^'i 4 


nr^ 51* iiniS 

Sfftsn*! 1 v£|j>' WiCiK >ft^'-J) 

irf5^ 'A~tn r^^fc* ^r-rPM 
'^siir*;i^’ ‘41141 



(i) (i-) 

r53f 5«ir 





sUMf^S S4 *n 
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cvfQTtrsTii f^?i ^ ’itr^ <«m ^ 

[ fe 5^ (i) ] I fsra’tf^ ^\\ ^ 

'«?rir?icif *frc*pr^ c»f«^ic^^ ^ttcf [ flai 5 ^ (li) i ^]:«t, 

^ m ^'^zs Jij ^ffii?(i m 

^tc^^ I w ^ti:brn T\ *iT?f "s'9|^j '<1^ fB^r«?^ 

ir?iTl c^c^i I ^5-1 >ii-ir|§ yifP fjf<s'< 'ii<i*s ’ttca 

v£i^f& F?? *?rr 51 'iitf? FiFi* ^t^i v'^i ■«ft^'^ ( [m 5n’) i 

^4f& ^ri! 3=Tt5'V^t-Cffi< ofs 

i'-sn I VHNf&=q 2 litres, 'mmn 

5 S<1 era. 20 era. sn ^C=T 40 

:^tC4'4 '- 1 ^ T^RR'li ntpf'-l £ y^r/'T v ^wr.<^ £{N‘^(1f 

•rr^Sf-l 73 CM). Ml 1 

1 Air IS coiiipicsscJ int») tiu' tyre of a cycle ol voiiiine 
2 litre.- l<y mi.Miis \il a incycle pLi:ni> li tlr cros.s—. ctiou of 
the vunip !s 5 sq cm and ti e lciii>t'i t)l each stroke ol the 
piston IS 20 cm , wijat is ti’ ’ pie.s.-nre inside the tyic alter 40 
strokes ol the pump V 'T’iie or'-iiinal pressure m the tyre was 
^ *111 d to 75 cm. of mercury. J 

^ i ^ r^TlI ^T 1*1, P„ ^ ” y) 

r-^ziNr-i*!- m^rk = 75 cm. “It'-lW bl'f 
« -- ^ 40 

= ==- ix20 cc. 

V---6n!C^?l =2 litres = 2000 cc. 

% 

^ P„ =■ |l-+-40 X ^ 75 cm. of mercury 

— (l4-2)x75 cm. of mercury 
= 225 cm. of mercury 



«mrr?»r -'' ^ 

1 1 

iFr*r; —^ftcv f^Ti O’? Ttui? «®T 'SHOT ^fTi fe*tir 

(TT Fr«t 'srirr’T ^cn ^r?tc^p ?»r®r ^ i atf^ »a^ ftc^ 

•rffl?r^*i -sTf^ 14 7 *rt^a I ^rr^tc^-^K ’r^t’spi ijiirl ^rl^acs^v 

5tn c?'«rf?;=il i ^ 

•tft^i s ?:^«C4r<j 'iTifsrt^T ^ful »if?i t 

ifl5f© eiv! 4-5 ^Sf 5pfC5*T ^51 •fn?f«5|;< n5i*f?i 

*rr3?*tn:a ^tnicvf 5tRc‘‘i <ti *it^*r 

'^f?:<p If y| ■■?nj5q a'5T^ Ftc^Ts w*r i *T?if-’«Cir 
(;>rf 70 c*ff 'fer»i^tiT I 

•.--?r»J5t*l5im 5I?i?F '^C^H Rirtin^s 

■<rt7;^rf^^R ^r*n •r^'^pf’irc^ ■<r-»ii>t*t 5if*ri i 

a '“iw^l ^«i1 ^ <'<P’i> ‘^U^n'^ ^pR':«=f i\m tin’s ^a^r-Tf 

I <'::<iff5i^'T *‘ri5r csiibti^^ i 

<Tri:‘< 'tr<vfw.*4-< -iss^i jr^ sr^'^f-r^rt >6’^f?::^ ^tC'® 

^iVc^'T scvHMi 1 n.^*f-'S-:y'<r vr’.< 

m 

'<CTi:i^?i 'sfa: *Ts.,vfli r^sr 7[f^; npisrii ■^rtt-t^,^ 

’tTic’K '*i!'*rair '»[U'^ q ♦tf*i'if^'a 3>:^ 1 

*^*3pi’«: is^ '-5f«i'< 1 vfi^^ 

^!V5^C4':'=t i>,^ ^1-1 ■'?'H ^anii 

Ctf-G^r^ F^(?S7? I 

( 1 ) '. 2 ) >ri»f:T!*i <1 *r*'i, (.;; *rt*«t 

' • 

(4) e?f*T'W, (51 5T!t5P-f, (tO *11"^, (7) 4tlk:5iwst 

*ri**f—^r\5in 5i'3 1 

1 . 6in «rfr?—^51 

jif^Ts Ffi:n< f'f'Jiifsi ’®rtc« ? 

• [ Prove by means of experiments that atmosplieie exerts pressure. Wbnt 
analogy has the atmospheric pressure with liquid pressure ? J 

12 
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3. Ttg^WSRI f^^’f 

ifNi?m? 

[ DdBoribe Torricelli’s experiment. How can the atmospheric pressure 
be measured by this experiment f } 

8. ’ir-i ? Ifei f«F JTSJ 5i^lt ? 

fsn»fb?r«f ;5 C^.'5) ;~(r) no inches 

4f5-sr.=i •'■ f-i-’-.K 

(b> Jr5?r ■srf:^-Fr® ^f<c5i, /oi sieij&i *it»i:9T oa^fg 

C^Itori sTjff sT^iTS? I 

r Vv'hat, IS Toriicelh’o vacuum ? Is it, strictly spnakiufj, a vacuum T 
K State giving reasons, what hajipens in the following r.i8cs :—(m) A gla^n 
tube TiO inches long, closed at one ond, is entiiely fdlpd with mercury and 
inverted vertically over a trough of mercury, (b; the tube .s inohtied 
to tne vertical, (cl the tube is replaced Ly anothoi trhe with a wider 
boro. ] [ ir y Exam IVGI j 

4. .21% 15 ]5f9f VI: 

Tr'4iT»r ■’!» ’Tii^ni ’ff'S i 

f 'Atmosphere exerts a nressure of about 15 lbs. pet square inch’— 
ex/dam the statement carefully. J 


•■5. 


^ '4!^!?:^ =r:5I ? rortm’s 

82 ft. 5?“c^ 




■-F'o -^1 26 


1 What 18 a baiometer? llescnho a Foitin’s barometer and explain its 
action. Caliubili* the height of the ghcenno baroinoter when that cif the 
water barometer is 82 ft. { S.j gravity of glycerine -*1 25 ) J 

I Jl. S. Exam. J!if,2, 'di 1 [ Ans. 26 6 ft ; 

6 . Aneroid ’•^'T I TS-K *ffe*rj 

11T*11 m f4 ? 

f Describe an Aneroid ba.ometer What is itc advan'^age ? Can it be 
used to ascertaiv altitude ? ] 


7. c*5r-i'8?r:*r ^r^st-sw isf'^ 76o mm >i3ifsr—^rfsir® f?r 

BiC’fJi 'f«i5ri*i f>i. f^. 3fr’rp»98of>i. 

% 

r*. <&f[. iS?? ’^(*11=-18 6 gms /c.c. 

r Explain the meaning of the statement that the atmospheric pressure 
at a place is 7C0 mm of meicury. Calculate its value in the C. G. S. 
units at a place where (7=980 0. G S. units, the density of mercury being 
18 6 gm8.yo.c ] IE. 8. Exam. 19G1 


1 

J 



e. ’mrfm ^rT^ft'sut^i «rmi *rnrf 

^mnrfl^'r? «^nir^tisiteir l?cw ^ i 

[ How cau wealiher>foreca8tiDg bo done by a barometer ? Mention the 
adrantagoB and the disadvantages of a mercury baromelei and a water 
barometer. ] 

[ What 13 Boylr’s law ? flow can the law be vonfieJ experimentally ? 
if a barometer were not available, bow could you determino the baroiiietiic 
height by means of a Boyle’s law appaiatus ? ] [ H. S. {comp 1 7.960 ] 

*10. ’•! cm. nksiM ?i'i*i 


i-"5 ? 

[ A quantity of air is foinid to oceupy 250 cc. when the baromotoi 
^^an<ls at Tf) cm On tho n''\t o.iy, tho volume of fha air changes io 
2'i0 c.e What wiia Iho baroD'cti 1 C lifight then ? j [ Ans. 72'11 cm i 

11. b‘r r< 1*'0 cm. '<3 lo cm. ■*'r‘7Yri 

S'Y'i ^15 Ski.: ' 10 j;'»i3;\9:5r'] 

f 5/^ V 

[The t^re of a rat-tor-tar is lOt) cirs in length and 10 cins. in diamoier 
\Vhst VI I’lnic of air measured at .•ttnri.‘pberic piCi'suie rausf be pumjiod in 
to laiHO the preasuro of tho tyre to 10 atinospheies V ! f Ans, 78fi0J c c ] 


12. -i-isie 

J4 Ihs per «q inch ; T?rtfr‘"‘ '®r’’!*4;*T 


'A ?,7 4i-': 5 src-1 TTfS-’l's 5"'' s 1 

700 cubic inches ^1 j-j'Q-'f'w 


( 15 lb>,/sq inch ) ^^^-1 ’rm"4 ? 


( Tyios of a motor car should he inflated unt.il tho pressure inside them *3 
24 Ibs/iq inch Tf the capacity of the tyie i« 700 cubic inches, what volume of 
air at atmosuheric pressure, 15 Ibi/^-q inches,#nusb be pumped into it T 1 

[ Ans. 1120 cubic inches 1 


18. 80 inches 

^‘*^1 1 inch ; ’7f’fJi'9;et<l Cl 'lf<51f‘l 1 inch 

^ 'ir<sir*i ’TirnT^si^ic^ ? 

[ A baroin'ater reads 80 inches and tho space above the mercury la 1 inch. 
If a quantity of air which ucdei atmospheric pressure occupies I inch of 
the tube is introduced, what will be the loaihng of the barometer ? ] 

r Ana. 26 inches ] 



m 




H. 76 cm. SWRt ijwtww 

10 o.«., Tt^r®Rr ^ 1 «.C. Ttg- ^Ttnitfar^ g^tcsit ’ 

^(6^ TTS t ^Tlntl^t? siw.Wf 1 sq, om. 

[ The heigbii of » barometer is 75 oms. of mercury and the evacuated 
space over mercury sutface has a volume of 10 c.c ; 1 c o. of air at 
atmospheric pressure is introduced into the evacuated space. Wlist in the 
new reading of the bar<’-''aeter ? Oross-section of the tube is 1 tq. cm. ] 

[ Ans. 70 cms. ] 

16. c^fsn 

I ^rcp!^ c«ftpfr55 ^ i'^so ■^rrraj 

stTPi? o>(tPit^«r «rf^i ?Vji I Mi c>fpi i ^; 

^ feeuwi 80 ^sp f Ifjti ? 

[ A uniform glass tube, one end clo.<'ed, is half.filled with mercury and the 
open end being closed by a thumb is inverted and the upon end is dipped 
into mercury kept in a reservoir When the tube is held vertically, the 
}>eight of the mercury column in the lube was found to he 1 fool If tbo 
barometer height at that time i 80 inches, what was iho length (>f the 
glass tube ? [ Ans. 0 ft ] 

1. 16. 4'5 ''fsT*' 'srn^sT 

-s-.r^.^pl i»*. 1 ? -J Jlim T'l Crti'SI 7b cm 

»|sr4 l‘i*G gin»./c. c. 

r At what,depth in a hike will a bubole of nir have one-hnlf tl-c vejumo 
it will hjve on leachtug ih« si.ifico? Tlio biMghl of the laronioUr at tho 
time IB 7G cm of meicuiy and dcu..il>' of inercuiy 18 G gnis/e c 

[Ans lOSfl’G cn,a. ] 

17. ’,% metres jrgf 

$^511 oJ W-: »■{'T! 750 mm. 

13 68 <£ 1 ^*: i-os gms/c.c. h-s-: iifsi fif'N ^ . i 

r The volume of a bubble of air is doubled in rising from a dejith of 
h metres in a sea to the si face. If tJie boiumetric height be 7.50 mm. 
and the donsitiea of mercuiy anil sea-water are respectively 13'68 and 1 "05 
gms/c.c., cah-uiule h. ] [ Jl. S. K%nvi. *61 ] ( ^ns. 9*7 nit-lrcs ) 

18. rti r«(5r 28*6 inches 29*6 inches 

d!-^ SrI&Asr 29*6 inches 80*7 inches; Ti|si 

’ftJ 29 9 inches ^^31 i® ? 

[ A faulty barometer read'. S6.5 inches when a true barometer reada 
29'6 inches «nd it roads 29 5 inches when the othei barometer reads 
80*7 irches. Determine the correct value of the atmospheric pressure when 
the faulty barometer reads 29 9 inches. ] [ Ans. 81*2 inches } 
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19. spRIfigjff W«FlRC»f 80 om. ifK *9^ *rr?W 
I ww ®’(r3?i Ofi^ ^ff^i sTSitr?- 

Ml 8 om. .a^? JT^itSc^ i‘'&r^?rl M fw 7 cm. j 

Sf®li5l’¥ ^ W ®«|S^ ^;5 $^C5T ? 

[ A column of air is encloaed in a narrow glass-tube of uniform bore 
by a thread of mercury 80 cm. long. The air colum^ le B '.m. ong when 
the tube is held vertically with its open end uppermost. On inverting the 
tube, the air column measuroa 7 cm. Pbiid the length of the air column 
when the tube is kept horizontal. ] [ Ans. 4*2 om. ] 

20. 22G ft. »r^:< .fl^pts 0 0. 

'JfSf j^«- ^^ty\ ttirJIsI ^'^S[ Slff 5'STfST^Jl 

^36F51 84 ft oQ’f^ S'^'-gSFC'i^o ■'5:rr’ ’»1’08. 

r The volume of an air bubble is 1 7 c c at a depth of 296 ft. under sea¬ 
water. Find the volume of the bubble when it rises to the surface. The 
height of the water barometer is b<] ft. and ep gravity of sea-water is 1‘0B. ] 

[ Ans. IS'89 c.o. ] 

21 '.“t;?*! nT"«i i so §/■»«[' 

-'St 1 ‘fqfjft’ ^ ? 

f Jlescnbe a suction pump FiSplain lLu ic-imiu why this pump cannot 
diHw water to a he.ghl more than 80 ft. What is primming ? Why is it 
necessary ? j 

•22. nU"'!^ ^jiviii 4-^ i ffy, Mfsa ir«»r i**’' 

•5^rQ I £i?‘ •nf"pi *^f<;l 4^ ^*5 ^ css'll? 

(Explain the ociion of a lift pump. iJiaw a labelled disgiam of the 
pump. tiu'io anj limit to winch water cap by raised by a lift pump V J 

28, I'HJl' -f I’fl f4 ? 'ft- i I.'ft’l*'- 'SV'K r4l9,[ii ? 

L Wliat iH the function of a force pump V What la iI.r difieronoe with 
a suction pump ? j 

21. 4 h2t*lt5t’i ’ll!#!!: 4'l* dti'sH-H'H-. f-F y 

(What 18 a siphon? Exiilain its aclmti ''Miat are the conditions of 
ns woiking ? J • [ H S. (Cvuip ) 1960 ] 

25. c^-TitrJiiT c'£Ji':4 (isri! '©s-OB) f‘T=>inj Jf’srni ’-ifei 

'erf'SlR'atlfJTrS’ritc’T I "'iftft? T'’56‘SI 4^ r<t(r 

’TfelC'S fapnj JfSi ^1C4 T bl^f =-80 inches I 

[It IS required to siphon kerosene ( sp. gi.=*0'8l over an obstacle. 
Wbal must be the limiting height* of I be obataclo which will render 
siphoning just possible.-* Atmospher'c pleasure-*80 incbeg of mercury. J 

[ H. S. Exnm. (Comp ) 1960 J [ Ana. 42*6 ft. j 
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26 . ^ ? ^T?r « TN«riT«^t wt« i 

’ftaffJT® ff ? 

[ What is an exhaust pump ? Describe it and explain its action. What 
IB its limitations ? ] [H. S. { Comp.) 1961 J 

« 

[ Explain Ibo action of a compression pump. Mention some of its 
applications 

- 28. 2ir'e^< rsisj 

f«i!) Inis^e":.^ >:si?i 1^<f3r* 41 ® . f44i^«’'i* 

j!:3 r4f ir/.4’' f’C-'* '•I'fi’i ^{s- 

■<• <i 

(■,fi '■T»vi ^|,<1 f.}i ■s{fi-<^8 7,\ V 

\''U 111! « '4l*r ’ll?.'5 .S'-«iS "K f4 

.*!•' ^T<l f4 :*!'iT -fj i''"‘4*t --T'’.’ 

”R ’ 

Au-woi th*' following qiiuslMns :- - 

fa) It is found that a suclmn pump litlod in a iuLe-woll docs not very 
often work pro.icrly ; but if bome watci le pouied into the pump it begins to 
work properly. Why •■ 

(b) Are the limitatiuns of a auction j'limji applicable to a lift pump v 

fc) Can a force pump force water conlinui'ualy ? 

(d) What 18 the hatm if there i^i a hole m any one of the aims of a 
siphon ■* 

(e) Can an air exhaust-pump rreate a poifect vatc in in •),< on closed 
space ? j 

29. <i»r f«-hfC4 41:''! ’I’llftni ''f'Q 1 

efsi??-- > 1 ^. 4ifB4 sj'Sir cvr’si:® ^ibj r4^ ? 

[ Explain how a bicycle pump acts as a compression pump." What .s the 
function of the cup-shapod leali'-t wasi.er ? ] 

80 ia4!tf "I’J f't'JiefC'K { barrel )'5rlm"*T4 

'©‘t I nf'a^ ’fC^t f-ir5tvrij:-iq ^hr-i •sff*!ifir4' 

W51 US Wf'f 4^C4 V 

[ T' e volume of the reccivei of an air-punij) ib six times that of the 
barrel, '‘^ind the number of strokes of the piston required to reduce the 
density of the air to US of the original value. ] f Adh. 8 j 
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. 81. .£1^ Tf^ nfr^?r ' gim ^ * r ostrsf «rfii^ «jr*fwi flO'fi \ 

r*t^i:^ »ff^ ’vw f<fir«tc<^ ’rr^ it’i ’5t^'a»t ftr® 

^r?prac^ f ? 

[ The volume of the receiver of a condensing pump is 20 times that of the 
barrel. Find after ho'w many strokes of the piston the pressure of air inside 
tiie receiver will be increased from ono to three atmt^heres ] [ Ans. 40 j 


[OBJECTIVE TYPE QUESTIONS] 
A. Alternate response type : 


(i) Yes or No type t — 

(-F) *i=T-; 'T -15 iV:?? j '-fi-isir 'i ? — 

(•») C'-f'■^r'll"5 f'-t*' 9 

? — 

(?!> 1 { veiticul 


height) f'f s-r,:^ : — 

I'T; ■•T'^s C4f=< 


4f'':'Si ^*1 'Sl^'3 '<S?-:sT=1 'PThili- 


(3) >111}^*! 14 ’5^-1 9’?r5!' siJl'-f, 

(ii) True ot FaUe t^pe :— 

(■f) '4;^ 

fsi'5< 4':^ : ChflJ ^'1'! ai i 

W fsif'-g siiH >l3t-^J:»; »-K ®c5i^ 

^■i?l ^r«ji ^tci< ^4 ^ 451:511 441 


a«A/ 

- > J V 
\ 




5tV:-5 C4151 4«^1 «!-•: 


(1) 4'*jll'9®1 -STWtJf 4^41'® t ■'b; 4*I j/f. | 

(^0 4TfC4rfi)§f:44 4^11^1 c’icn > 1^14511 ®;i:4 1 

(«) •4f4.Ji!:'^^l5T ^R1 C'415T -5114^ 7{r^'l 4,f$l -4f<!h1 51«4l I 

B. Recall type : 

(■ 4 ; >-‘14. h. ajj, ii44- 1 

(si) v^^__3|^v,1 tT)-^ 1 

(?f) '34C'i4 l4srf«Sj-5 4^4—"SiT^l^ ffif ?;4 '■ 

{^) fiff's 4i'ii:'8!:5i4 tin «TfV-- 

(«) «4?:«44 ®c!l I 



IfN'fNsi 


^64 

, Completiou type; 

> k * 

' (T) pm «(t^ TO CT-pm «I<rt-(a) eicitl ’ffil’I Pit —w 

\ 

'»H-(b) ^I3ll!#t^c) ^W4t’I*l#smTO<*Rt *W—(b) 
N-(d) tel TO I —(c) 

(d) 

1) CTOWTO-f'a) H-lb) 'SU’IW- 

(d) •<:?W.W^ti|fI3TO®im-(l)’imi 

-la) -(b) -(c' -(d) -(c) -(f) 

D. Multiple choice type :— 

(^) k (f. ^>1. rkkc'i f 

% I ’fisft, I’ll »|9, (nSn I 

(«) fit4fp|? mi k in'll Vi f 

SI 'e^l, «TOiI ^115 J!>! I 

(>1) ’SIW'! 51’t SlfmR if! k ? 

% I 'rt! '{Sll, I 

ft w iiik^K S'lnti ^ Pt(iit! 

<■ I 3;P|!i, ('■fPiftiV'!, (Jltlitl I 
(t.) siJTl ? 

% I 'fi( w«Sid tf'ft ’ll TOn nwi «i I 





a 

( Heat and Thermometry ) 

Vl. { Heat); 

'BTtTRTCVf? 'Sltcw I ^TS5T 

^T3ii^c5t Ti’f ^1 c\m^ ^ 'nm 

^rfii ,;-ft;. '^^\^\^ 9 'srrow 

(T^'t-f ^T<tt? ^\ '5(t?Tir ^■\ fVt^l Ts"i ^1^1 

"iT^c^ sfi -iT’fC'f c^r^r i 

c^t*{ ^t^ii ^itfi i 

'•rt^inifi '5lfs'5J«1 y^T^-iCrj, ^ 5 j^ci 

<ir *1^ -l-^if 1>f<ir.*r» it 51 ?r^7:^ 1 "tfCS? ^t'*1C^ ’^t^iTl 
c!|5[5T v#1<p stfifigi 5(f^5ri 9{\r^ >2t3^c*l *»lf5I 

^^1 vii^? =i#C5T it^l =5it?r 1 

a-2. 1 Nature ('t iirat ) % 

C^T^i T-g?:? VTcn<I 'Sff*HI eJ:i r.(Tf>{^ 

r.^H-^l-C'4M *\fk‘ Jtifii • 5i'>]iC^' I 

c'';m^7:«T 'z\l^,'< J>^ I jm:^ 4i;mcT <l1^t^f^^'<^ 

-ifs* eirn '^T^^t'sT ! 

5^, ^i5;<3l I 

'KS[ f<^sg ;trfv:^ -ifgiif t Ificcl.anical energy ) 4IV I 
-rf^^ ^ir-i ^tcM ^U'-i'K^T ^r*?^fT'5 1 

<iTf^-C4 -<\\h- ’^m\ m 

^Z'Sf -^t^Q ’±f^fr*T ^C? I c T'T7:T<a 

* 

^ ?-tc I 

®?fl »i%? sic?it’5'5T I 

«r*r-Ri »r% ^f«tT m \ 

va? ^^Z^ e. ’A ntiit ( theory ) 

4^'bf^Vl I ^cll s^e- ^e^tW ( caioiic theory ) 

^iT'. ■sTe^lFf t mechanical theory ) i 



c*r^i cm c^, -?wpr »ifty 

vii^^TOr?f =siTO^ I 

*1 ^ ^ 

.' ^T^ti:fl[?r m *ii^ ^ *ft^^ 

( drill) %1 cw^fi I TO c^ c^ 

•Cft^ «(t^ '®rrf>rr^fe, c^tspr 

I f?^T< ^\m c^Pn:5R c% c^«fl c^T^ c^ 

^tcicw ^'T?i 5 ’it^'Q 1 ^f.^ «ttf 

c^, .£1^ ^‘[n*rf^ fV 51^^ ^5T V 

-S,^^ fifil f^?| ^f^C«TiT C\ a 

*rfg! ^Tf?!-® ^ m I ^Tf3^' 


-rt% •<1^'>n:-«^ ^ kmctic energy ) TO 

^?j- ^f-j^ 5i1T’8r?i« I 

( f<’T^|c.'f^ ft'»J ^i!ft< f^5Bt^—f^^?( ^f’t I ) 

^rr5^ -M^C^ ■ii''^'4^H ?S4’ ( mode of motion ) ^fm\ 

*m *ir?c-^ 4Tc^ 1 


t-3. Effects of heat) S 

CTO ^^c*: >2ff:?iiit ^MTfi*i orf^n:^'4t«^i’qtii i 

4^^ CTO 

C^M >.^-Ci; ''(TOi^'f ^f^iTOS cvr^‘1 m I TfC4^ Hgki^T 4uWf5 

(1) s 

TO tfc^ic’f ^c> '®r4'r^ Tg':i ^i^siiiii {[% i f^n 

^Jrt5?l'l ^Rtc»r^ «115^ CBU^ 4r5 I •£:<?>f5 <lTr3i cT^^I 

Mf^C^T f<l> W®f^ ^ ’fc'5 1 

(2) g 

Tfn sic^dc’t wwi ^HiTO '-ife «iiftsif ^?ic^ 

'5f«Rl n»1’l *<IC’«-f I 

‘T'<ic^p 5 •£i'^fr> ‘f-t-iJi ^14 f-iTuN CM\ c^, 5^^Tf5 

^’cw ^5^^ i TaTc'<!i c^H '^H'^ ’t-fiicsT m ^ic^ 



w «' 

* \ I ■* 

(3) 

ctoi W)8tatc’ni ^ fel ^ f ‘cw!ti.'‘ 

1 

(4) JT^sT'Q «it*r5rt»r s 

^tc’RT wtfi^i "ff^! ■sfT:w ^m\ ^^rmi i 

•J5t5it^ -5rff% ^t’r-2'nit?:^ ^zs\ 'srf^^iri i 

Ti^-s}i:?rc^ i1, £ft%^ ff >Tf5>:^ge sIT-RH i 

(5) S 

'5rf^f<'oi Wia‘i:w4 W C5nT-‘«^ ( wlrtc hot) ^ 

I "?!■:’? tn ■'pflc^rs 

?T( 1 

* 1-4. '®t^lti5i ( Totnpcrature ) S 

^ )5.si ■5r!^it?;^f"< i ?rT f^u^t 

•’rf-ir!:if< !>f! ‘51 f.'if'i ?^' cs'f.sf'j ' f:?) Twc^^r W c^'^ 

! cf'Hn ^ '«ig[^n5C¥ 

^tfii: I c*i »<i • W:*! >f-;v ^M'st 

'it'i'-n^l '5(M r.Ji if‘SI ^iVii ^ytfr Tt^TOI 

^<511 T^ I 

^i\f >^1^111 7,rf 

M I '^tOi s 4\-^ ^tci< 

4'<11 ^^^\ 1 ^T^'siiiii v^'AH wm 

7^311 C^H C^ 1^ 'ift 

r.^i& 7ri 5n:w ■'f‘41 

«m:sTT15JD -SfCTT^ I 

c^ifyr^ ^sic¥ ^C5T ¥t%1 ctf'S^ii 

‘^T?r, c^^l (Pe; c^itTf? ^tQi viiT. 

'«itcE!s 'srfc^ ^^z^zw 1 oi^\ ^1 c^ 
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^ «rir?i it«i ifersc? t. 

»* j 

^ mm vfl^ ^r<?Ri ^tTOsn ^ 

oTT^tr® ^51 c^ 1 ^t’Wan c^ 

vf|3|if '®t^ir (thermal) 'SlfaRTl ^f% 

C^ %■< 

an5fl^flR:^i 

■-9^ ^fi^!3if?:^ (level) ^C5?'vpi^l ■*f^j 

a •sfsf y[^?fi f^i-iv-ccr ■sf^ifi^T 

??[ I ^^t 1>':^ ^1 I ’®(9h<», Ts’l^fT'll 'st-pi^i J<^fc« 

a C'fR ftfC'f c»fif 

C7m TS ? c^'-T^i TTc^^ i 

A 'Its B ■‘i'isC'5> '•it'i iiSffii A ;r-','ri‘«ii 

B m «[c^^! va<* $cG; £f^t$, ■<«".; 13 ''?'n''i1?ii A 

^ I 

‘ 1-5. ^ ^wr3t?r *ii9f^i % 

{!) .fl''t'«f'ft^ -ff^ I ^tW3j| vii^ 

( thermal i '*[^’^1 ' 

i2) w ert-m «T^ 515"*! -FR, ^§5f-( *ri^rii: ^u^s vn.-i-s 

i cause ) m m ^Tx *psT ( effect j i 

(3) f41 ■'SC'sl^ (level ) 0{ 

^mT3iT^« rM I 

(4) ‘OT^T^I C^ ^t''! 

^?Ti:ff?i ■'i'f’i^iiiii eVr^ 'sqsf srrf i 

1-6. ^i»»3rl3'W^^ ^1 % 

cw ^T'^si ^T^1 ^Ral ^ nifR I 

^«!1 "s:’5^ srii am^y cwc*r 



^ 19! 

* 1 I ’ ** * -* j *« 

c^rt? t? c^ w 

*i!c^?T cwc-r c^ ^ Vt^icTr*( I 

f^fSfel ^tf^m M^sl 

1 m t5 I M«1 ^ 

5fTc^^ 'afsj^fru f^5t^ r={^ ^T I ■^r5i?i '^f*t>iTO ’?'*£f 

’Ttc^ ^\ I '^1^3 w.%^ I 


G[--^a< m^Tc^ti c^T^ -^T^Jifari ^rrni ^misir^rr^f^ 

m <1 ^PTI 

^•15*t, <3 'isjic'-'i-i ^r^<t^^’^ str^r^^' 

'•! im ={Mj c-a^^ ;— 

(1) -^'t^'^tiii ’ff<^^^<i ^miAa '^n^'^c^l'^ 

I -s^csT^i >iit i3=rf& £fc?iN 4 R;i ’(irt^'f?iT^< c^ 

•■i.t^iiin^r^^ ^r?n5» "'sTsi ^'«.?fT'‘1 

^f|5K^'fT<?l vftci^tf^t^l f «nf«f v£i^ -^-f/t^ •itT-(1^t5;f^i4 ^3[ I 

(2) C.^\^ ^Ttc>l3 511 “S'l'-^TOt^ 

\\i\ «fm^ '^ns^ ts-f m ■^miarr?^ 

I *f^i:^'4iifn ^[<1^1 P#»3 

(3) C^'A ( condnctor ; «t?f ( resistance ) 

“f r-i^it^T^ U4<i I -imm cm 

'■ii^ ^T’t^rsi ^f^z^ ciif<« ¥1^ I ?rt;'^i»T^ ^tw v£it 

f^r-(tsj»f (regular) SfljS^ltPl*? *1<C^ 

?ftf5J?N ’irrc^Tlsj^^ ( Platinum resistance thermo¬ 
meter ) vrrc'Sf v<i<F4Tt‘< ’^tlCtrfsi^C'SliJ I 

fkT'sin -^ni^f m wt f^vsfJTt^ I 

t^rif (thcrmo-coliple) \ v£<t ^6 

^TTOJlTil I 







c^ ciw <<trttwtc5 




wr ^imtcsra » 


^ 1 1-* 

(regular) v5Tn ^T^t^tarTsr (wide range) W 


(Sprtf^Ns I 


(2) cm T5ir ^mt3si TO ^fsirs w 

^7i#(t^i t5 *4^ ^('l vsr?®! ^r-a I ^pr«T 
U'm c^R ^fuAWH ^ ^^\ 



nr^iH' ’irrsfrfiifrt^ 


^f'15;i:si1 c»?^' 

(3) UT«t ^Wt3i1 TOtT^ 

^?f«T mwl I TOVf-^T<:<nf4^t' 

^t«1 '-4T^5(f<Ii! *R ^’>8^?:^ v,1i>.'( TTt^r I 

(4) M?!Vf srra 350“c^^!^CTO ?TJ vfi-a: 

-3*^’ cw^'c'® 1 'i.^ 

TOR <tr4 ^-<\*'^ f^‘4 C^-C4t»' 

WTO I ^t<1 TO I 

(5) ^i?iw Ji?cs^ TOIR TO^1 TO 1 

(6) TO«f '4^ 

3»:a!^ nrcii TOn 4T^1 ii1 I 

(7) ^TOW -9 64oC4 
r«i{i t?iL4 "^S cr'ii I 

9{UW pR?l«l S ' 

14 sTn fbTtg TO>4T^a W 4rW® TO*? 


fe 14 f53l CW«I1R1 I ^ *fl4ll 

^ 4tC54 5l9f 1 ;?fC8R ^42ttw 

C^$T»f« TO 44 I ^ TO4 

«rx*r ’n4w’i< 1 4T55?cto TOf «?|9r 'apvf^^ i <m W4 



(upper fixed point) 5t (boiling 

steam point) ', "' V 


c^c^r l^t 51^ fkii 

=SFrC<^CSl ■<tc^- 

^i^1^ri:^^^J “fQ '« f<Ff'*nn 

?iT-S 1 ^'9 Vsi '!^Z< 

mr*? wn "^T iiff^'^l -sTffjic^ I W 

7'9 ■*ri^|:5l 't’M ^i<tf [V^i 

S't'Ji] ^rsfrci I (X'> &WH ^ICM -£)4fB 

Hi‘-'f -I'sf&Nl I -T, Ml^f. 

':>:, t-f: ! 



v?Ktt^<r*4. Uvi t^r.s’. 1^ nr 

Tt>:5 iq’Vrf^r? W^] 'ai<?i^-T 


f5r<?i -fifv/] 
fb3i l5( 





fjf'N ’^<^'31 
I’jf 


I Hyps jmeri^r i f®*C<l 

l-Fu*^ I ^fr^i ^51 ^Tf^"i{l 
y/'&fsci »ii! C ^rc3i? ^:gn-sf A B 

^-fi; '<^ • T f;&r£ I A CbTCS< f® « < 
tVft(l A B -< ai<» P 

tW. ?^s(l ’^!^l <£j<tfif:t 

) I A (Man itc^^ etcT-ij^feT 

b.C’l^ '4^5^ 

^^•■45 C^n^ll IT^'TWI ^Tb =(5f (M; 

-i-f^^ii I t-i\i*.. 

%IC'^< 


lof^ ^t^'OC^BT m I 





15 ^^ ‘ c^ 5Sfs ^ 

^ I *mfif 

%t^Rr ?si 

I w '®T’|5ri3ii w ’H^tf fsj^ I 

wjic W’ttir 'ift’t I ^. 

I 

•^STf^P ^9I1 I 

[®l*os ^6"? ^C«1<1 TI^^Tail 

I Tfl5'SC®i^ ^?t«tf^^' btc^ (normal atmospheric pressure) 

c^ w^i3ii <(^J1 1 ^^'- 

frm fj(^^r?( "<rf^^c5i? sr^’ ^ff? ^ f^w.^'^ «ic^T®i^5 

>r,c»it«(fl[ I 


74‘6 cm , vq \sirffl'<(‘l ?:'C'^5 ^ 

btr'l 99-5 centigrade. '<^'\ <M1^i f^:;* 

^ 'ST'ir^'A f?5T 18 cm , wf-ilHC* 

w f5raf<^H'i IE'■.: ‘j^l I 


X 

18 


101 ) 
OtJ ) 


<>(, Y 


100x18 

9-rD 


--18 9 cm. 


18‘9 cm ^r.f 

18 cm ilK I ] 

c^n t 

f’SRp? 5iiiR'<fr^i=? R5I1 ?Ti «rt^!^"<r- 

Fundamental interval (K 1 .) : 'il^ f^I%g 

f^f«a Rtc^rf^^t?! v.^. I ^ 1 / 

«rr^itof^ cTfc-r <tdlf*;i?t< *b-iii ^tc^p 1 

1^) (Tifozm {'^) I 

(^) (Tife-Jfs c^s viii', c^fff «(5¥Nit fiilf^arjr 0” 

fe*j?lFi?i« 100“ *f^ii yv I 100 TO '5ti9f 



'e ■ ' s,. ,' 

W ^ 4tr^ 1%^ (?l^5t® '^t^i^Ht-i 

f?rii^^ 32" ^slTs f^iinpc^ 212" 

^1 ^1 180" 0 , 

-St^t ^1 C^5f ^gritnft 

0’f^?^f%frn:^?^^ 32 sfcsT^ 

vij^ f®^ «m5Tr3jT< 

I 

H ij*v f&'i^ a^wi ?^5 t 1 

'il^ '£r?t ¥^I1 (71 

^^ffai^t? 5T9|©?r «fTO5W ^ ^51 

5^1 f% ? iimm '^^'’M 

-«[9:|i ^’rlfT: r.4f»l('^ ^'1> ^A O.lBl i5“C«rf »lt^C'5|? ®i.’5fP5 

^ _ fF5 J® 

*i^r >:t'-1^T3ilC«CH "I’m >f^Ti"- 

'»tc-! -tin ■sr^r^l'i vii?i‘s 

■sHiVfiT '.i^i; ' -(effD?) (gfciduntion') 

>\-i[U £’‘':''?i ‘)t <»«1C-C< ’irC^Tf5l'^T<l 'rt’I’rrsn W^q'-Stcn ^T*f1 

n-' ^iT‘inii f-rccff ^f^csgjit 

ifT-ff ■•^ifBC’^ I OT^j r?^)"'! ufr^i' ‘«isnir^. ^rA i<t 

> i> 5i?r?iR c^f^ 5-5^c«? I f^'% 'Sif ‘A‘ 

I «TJ> <±f^:E&W ?18iri ^T^‘j'«I?*(T«« 

Ji'On 

51^ s 

C-!f5f ^fi» C‘^1'<1tl C^I £|^5^ ^mnifR •<1T<q'!T^ 

c*il^-r.gc® 100 m 180 rTC^t i 

vflt r.?rcpi^ fw^ a ’itii'nfc=p '*TO "^T^l ^'^.t’’: 

^<1 ' 

c^m ^Wt^i <7r^’C5i^ c vii^ c«;q 

?■ ^ 




Sj^WM^ T^s 

Tsm c c*i^* 2^6 f^.^=«^ ^mniiH m 

cw ’TRW F wt^r c’fetr^i f^ii^ 

( F~32 ) ^ ^t6gi i 

1 ^^K^•i^1s^^ f^v^ = f5'^i'4; Ftcy -:-n^it3K<! ,i, 

iol' 


^'f'‘S!T^ F ~ 3»j,, 1, ~ •! »* \’i »i •’ 

C^C5^ ■•l'i'*naj'» v£i?pi‘, '«!>• *1*1, 

C ^F~32 
100 It^O 

■>sT! 5^ 'li, ^‘'r’^, 

180 100 

. 1 ^5 

• ' 1. " 

'5is-i'Ti, 1 (:5^^‘^’:5I^• ;:55n---V f®2i, 


180 


(1) CW 'fl4' T.'miHl Q4'‘''t^'5li 5pU.4^^T?i- : fl'-:5tC!: 

ir ■sf’Rtiil ? 

[ The temperature oij a certain day is 94'’ Fahrenheit. 
What Will be corresponding temperature on centigrade 
scale ? 3 

*r C F- ;»2 

^1 'STR^l ,, 

? y 


F ^ 94* 


'*f'44i C = 


C _94-32^62 
■5'~ 9 , y 

. 62x5 310 


= 34*4 



w «199. 

(2) ^ 25‘’C ''5f^ 1 

• f s 

[ The temperature of a body rises by 25'‘C. How much ^ 
is this increase in degrees Fahrenheit V ] [H.S. Exam. 2964] 

^ 1 Wffsf 100"C ^r’WtSlT'^ 1T^»1H-=180'’F 


1C 


2vr 


.w , 
■]uo 

Qx25 

5 


j» 


- 45'F 


i3) r.^C'?f<! - 20' ci’ffj'T'r/* 

■ry*ir^ 80" I -? 


<1» ;■ C^'A^t'r. T V 


[An miNpeciHrij tliernion’oter lead- - 20' .it tin- iec-pt>jnt 
and 80 at the ''r^.itn-pomt. Calculate wh.ir thi'' th-. rnionic- 
tcr will ii-a.l corresponding to 50‘'C ? \ 




C ^ t I 20i 
iOU 80 ' -201 




'sp'MI t~30'' 


(4) i^1vif^4^ ^''0 80fij 

120f5 yi^VA I 0-C^ 


^|4- 

^p-100" 


bO 51C ^ 'Sf iV f I '14 U ■>• 1 ‘-^V, ti; 11( T 1 < ‘^11 C<] (fi! Pi C')« 
m'A '4rr4ifnPfc<if / 


A tlierniometer has its timdanicntal interval divided 
into SO etjual parts and another mtf- 120. If the lower fixed 
point of the first is marked j) and ol the second 60, what is 
the temperature shown by the first when it is 100" by the 
second V ] 









^ I <Rr, (T? ^’t?t3r( «f*Ksf ^ h 

,) „ y, y) ff 

fifRr® ’itfir. 


f, — 0 _ 12 — 60 
80 120' 


«.=100", ‘’-"=’°?2-^=/2” 


^ f _40 X 80_ nf- rf I 

° ' ** 120 ^ 


-sm) 


«r^5r <<rrc^Tf^^r^ 26'6" 2fvf*T;i i 


(5) f^lif%?t!? -9 20 >iiTN 

140 wfl ‘41^1 -anc^ I 92“F Tmt3i1 4'5 ai^\tr,^ 9 

f If the* lower and upper fixed points of a thermometer 
arc maikod 20 and 140 respectively, what reading would 
this thermometer indicate tor a temperature of 92‘'F ? 1 

( H. S. Exam. 1962 ) 


^ I 


9 C^TT? »T’f^l40-20-^120 

r.^ "stsi v’ 


'ST?. 5^, 


.r-20^F-32 

120 180 


F = 92'' , 4tC9^. 


.v-20 

120 


92 -32 
180 


hO 
181 i 


or, jc = 60'’ 

(6) il4fn 

^ 'srtr^ I <i^r{is 9;fr4ff^^t4 7'3 cm, llrsr 23'8 cm .H4‘v 

3’5 cm . ^TOtsrl <71^51^^ 

4?) I 

[ A thermometer with a uniform bore is attached to a 
centimetre scale It reads 7‘3 |Cm in ice, 23*8 cm. in steam 
and 3' j cm in a freenirg mixture. Calculate the temperature 
of the freezing mixture in ®C. ] 



W'e ; 201 

^ I (Trf'&csm (MVff ^twarl 0“ xaTs 

'ST'Sil^ 100°C vij‘<x 0®C WfC’f^ W 23*8 - 7*3 ^''' 

= I6’5 cm. 

16*5 cm. 5n:«0 C^C9I^ 100* f%^ 'SJTCF 

. 1 100 

Ft’t wTcr?r ^<t{=7'3-3*5 

— 3'8 cm. 

3*8 cm. O'C Uz^ c^i-*f^ifB ~£V^ 

^ 100 x3‘8^ 23*03 

Ibi 

•^t’l^t^i) 0 C 23*03 ir 

.•f".vtin tN“23*03*C. 

1-8. 4rgFt^ ^tC^tfir^T?s 

'V) =5l r Clinical therm*- 

nu t-’f ) I 

mi\ I ir\ .fi^fg v|tciitf’siT?H ( maximum 

th-'i mometcr i '-fv ?prc^-i^trS - i»:?f 4fi?l i 


ct's*r-o'i ®if •'■*■ ''• 

1F 

•:?5 no* f®«ft ,,(« 4Ti^l'411-^ , '41<‘. 

•41 <*^5? fe'-f# I 98*4* f%v,V: 

tjt^ ‘•'m^ I i normal , ^ 

3'^ (M'^^ "^twsl 4^1 vitc^fhiiT-n -psffi (1^14 "S’? 

-^.“sfCS! *fr?p:5! ftKit 9S 4“ ‘^'•i i 

'■'rrc^rf^ft^^ f sfS^ flsii ^4 ‘'k* ^r^Fi < fc* 

C ) I '4‘C^ C»fC5^ ni4^f 

Vt 4 fw^il 'smiec^ «f5r^<i ?5*c5^ f4^ c^rc?^ 

*^tf4?:5T ^<itf ^ ^r4 fifiji sn ' 





m 




»IC^ ^tu vi)Ts »(tWf 

r 

*' fwNt vi|-^t ^9? '<tc^lf^fetc? I 

15 »P. f5C3| vfjsffB I 

vflt ^X^fiil^'tS ^-C51 ^■^\ ^R«l 

^rsi^ iiJ’F-vii^ 'src^i'i' c^% I ^=? ^Brw 

^"s '?f’^TP >5' ^M] ~^Uz^ fJi ^if’^il ^fr.'\ \ 

^C^:Rt?T< ^"^fT af^JC^ C’l *ntc^r ‘A mmutc’ ^1 

®cr< ■^K'j-' I ii^ ‘ii '■'Uc*4T’'Vr't<f&c^ 


■'i‘sfC '4 .’ m’niiro <tf'i':-'l t^| cVf'.^‘‘ '^Z^m ■* 1 ‘^^t>?.l i 

v* 

' ajp ^im 'S « Six’ti niaxinuim and 



" 's 5j'''i?j '.'rr-irrft^'.'^ 
i67i J^ 


Riinmium tbfiniODict' r > % 

5t 'ii'tifS vc-<rf*iT?r'^ 

5r-li.<il?Ti'^ f.j??} 'siv^i'M '411*1 i 
i-F vi,.'/*irp<-;,i, t ir-;?;4:::>l ■Ml'^lF* 
r',.f^"«: -itlSK 4C<*1 I •1I'1‘|, F»: MT^I 
Ivfi>.-' ^.■'i.'ii ‘3 ‘•f'^*rt|, 

"fg , 

1': :k'‘, ><'?■ •'i:':*T(^f'T'i r.v-iiwi 

Jsi^ I Tj*.,^ rpf.jV,- >j^ ^{.S-1 41b»Ts't 

^^ 'I 1 '-51,>'j 1 ,i Ij-s(^fF-. <- vr* *» ^', 

^'<I 05,4 ^‘14.^ r.W‘l ®l1I'1rt?:^ 

<Ti,ii':'«T4 PMQ '51^4 I A 

ft 

' *• B F’^^llTiJ '•pV/-?'eT 

754 ’i\\* 1 41bai:^''^l C»f5|tC^ 

'3iTb;4f?:*,' ! { ^if^cT 'aimuri^ic^ 

iF\r:i?- i) ’?b”4f& cV«ni 
« 1 Tfj^t *T5I>I< ?v f'^% C^wl ^1 ’(IF'Ccf 


*^*, '».T-r. itTc^f 'srife^TFwi • C' si’s'i i 4^f5 







20$' 

'Q ^tRc?nf p ^ \ Ttwrwi'..l 3 ^ 

">• 

vfl^fs ^1 01^ 'Sl'-f viJT^ Q"^'. 

^?fi <i*r I '«r<t'^, PMQ ^t^ir;?^ 5t tts? 

^fii^rl I ^i'4l ?rr^ ■^t^i ^< 

■2?Gjtsf;^ :R[r6!i[ '5f}r«^:^t?®T '«rf*t'M? 

1 QD ^tc-r '«fIT^^r^*T '^Tf^JTl^ Tpc«:T P '6 Q m 

55t5T I 9rj JiiltE<i! 5pTr^;i?l^‘G» wf^t 

v[Tc^ 1 d}^f& c^sT ^ ^^fn, T^c*! ( ^9lt^, c^M ) f*^a 

^ j‘c^ ( "sr^T^ (X'^' ) irT’f ‘-i^TIjI ^ifl^ i 

^4 9t^i =!irT5<j iict A^h =^b'-i^-^c4 t-'tT'I^i Q 

•<r P‘^{^^''i:':v'iir<i^ cWt^c; fs.:-! i -a^M ■?«'='vr3ji ■'^tf?': • 

" (CT-, 'iGi C f.:‘’-< *Tii5^r+'f^<?i 'sipf rc- P ^\'< -iIcm 

;<-r4 r.;rc'^| tVc'i • r’j/jt 'nCv ?r;^. t- 41 v^ci i 'ir-’i’-div 

^f/C', '.'i* ' •yf'' :•:* ? A ■^.s4C't •?'t)*'/.-,.' fwr.4 (.^is-it.^ 1 
^‘-sr*: ■^r*1«,r-'.'iri'G, •■•'Jf-ci a ■vi.-.-'s Iv':^ 4^* 

•. fj-'M '^< ^iC’: •'=ifi* ; :>'<i v,iri.;^ ! <r*ar 

s 

ti'r,‘ A «(?-. i^>i V ,;-^.j. ,'5fj •{''‘(iV ‘^ilVctl 

'll?-:'! 1 

■'-iT<t'i ■>:• I'r-a^;, j;.>' '-.r^'4i;ii<’’J'lp.'-w 
vJ,^* P ''■!'‘’*r-t:lf'^ ’■*''4 I l-?i': • B 

-Ji ?J!f5^,i H TK4 itC-l v£lP ^ ^ 

(Tf'‘jMc«?i*s '^iia ^■ni-4fv®, ■s-in'i? vif?;? 

i^ci- B’5:i>C4<! '5r'1=?T'*f V.'l 4T'iW ’“'T*:^! 

>'i^':4ii^ * 


1-i). «IJts[C'^K@T ( Alcohol tlK’rmi.im tci 

TTTOlSi '^TC^UTV&lir'iM 'ti«\ ^'•‘ a'<‘-{ '*-li^r41“ 

« 

£ ..5 ■•^Ri§^o I H \ (X<^‘ 4i:^i'ifi' ■'-P4['vil<1 -Sj^. '^K-^Ts, 

.’u^iii'S‘'{ft'ilifsiPTi? 'fHi ■^1'['nC^ff'*'i ‘■'ili.’‘'tP*>P':j'l '‘•ITs< 





(1) ’TTJif ~39‘’C ■^’f^rrsit? ifT^357®C 

I vfit Wl«f *fifrr^ J 

’«fjpp^i?c5f?r - iso^c 'STn 76''C ’sirt^- 

c^csnr c^^itr® t(t^i 

'src’f'spi r^i^rfir Ra ^r^^itai ^f?iTrc*i 'srrt«Tt¥T^«T • 

(2) f^fsa ■2t>ir5?*i f^af^"s ffi 

2r*!ra«l I ><it ’(T^if ^'.’-tTf^^Tc^a 

fi=T* '•crc^Tf^?K^< 'S i 

X 

(3) '« ^'saia 4tc5^ f»''%-3 ’iw 

:tf’/i afa, ^friai f»&^ fi^ai caf'^f^t^ 

^?&TC'4' <r ^ I 

I4i '-IWCfr^ ’^iTT^f’^F-^ W < 0'033 ) 'sutcjc^T^C.lrj Tf- 

;0 6) '5rc‘l«P1 'i»'H , ‘ir^.:*T^r (13*6). 

•3T|i:nf*^-F t-'-i’ii ( 0'8 ^ C't^. I W, ■>i'•^^MW 

'5frf5[:4r5^c=«'i ]«'•< sr*f5rirk"iH c^r'^n arsH (.^ ''\Uz-’0<. 

sinsitr?'?! '5fji«ic4r5''^ sfc’^‘'ypi i f^rcvs ca-'*i'«< ■^t^issiI 

^*^rA ilM ?'^C • "11<'W 5^Ji®1C4T5«1 C<.’*C 

C‘‘f'fa«i ' vliC'Alfsi^lC^ 4lfT-3 ftt’-f 

(5) ^.m »?Tt5tr4T?«i ^'i I 

^C^T, '^ft^Jf "51^*11311 eTt« 

"5t51 *!1 I 

(6) ^'it'itf '^te; ^>1- ^ai 4tT^ai ^T'^'* 

irff4 f^?l fwai mr f4^ ^snT^c^T?^®! 

fs^H , *4'K^^ '5iri5|C4l?t^^l 51 *«rtf4C4 I , 314fcf 

«l^J<fl ’Site® I TT’T W ^nT5\J'4nP«1'®fTC^ 

■®«R^C3f<^Ca ^l«<?n ’sn1®[C4l5C^1 SjX^’l *«1{C4 l 

^t‘45lT3rt4 ^\tZ2 SfIS 1 
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( 7 ) *fr^t«nr o-oooi8 '8ni»[c^t?c9!5 O'OOlM ♦' 

^csT *jt3w 'sfcw <sim*\ 

^*r: '5f*r ts^si^rni if^ i vst^c*! 'fi<i^ 

at® 1 I '5{n»rf%»c<F Aif«!frc5r ! 

'si^ nf^-ir^r-V '«i 'stwist^ 

^i^rsrnal: ^r^f^flar^ *£i5 ®!«ir*r '!«^'/i ’U?! 

«?if^c^ ntf^ a 'Ij <^ 'sn fvf?:-^ U^-<, ^9f ?9c'® 'si’t 

<sf'1':< I c<% ^'•^3if5sir'< ■<■« ^^3 <W.^ ^4*1 mi'f ‘S’'!'; 

^.•*f31f3rt<f <« c<% ^!«f5trjj'-<i ■<•? »!^‘1 "Td ' 

«S? ^t’l^riSiV.'IS >i^6« 'yvf*.': ^'A' ■>I[t(.'* *llf.sl 1 14J 

^I'^ixf'i «r'.-i< ni-^sv-:*’, ^*i'»!^i.v*)fa c^i 

■s-'t?!**, I ^s'Fi'-Ji ^rr 4i?r«i--^i^5rf'*ii n 'r-i i 

: ^i*iv,^;^f*f4 ‘iyr.4 vf'^3i.tjj^i<i ^f.4-, s Mf«s 

^«;f*>'fl i1<P/,^«1 ’'4(.^r'«.b'":<'iJ 'Sr't-1 (.B I ^?|fl 

nr<'f ’f(i,^:if5i^tr«i'? «!ibii-^)^ c^'^n ■ 4-.i.<f^ <^.<..«i ^sj'jvi a”*i>^5' 

*!ri?:^r(f 5 i&i/'.?i <is^s»'f-i 4 *il -^^4 i '.'•.416 Y.‘ 4 !Nl*ia 

*riil*f*J5 4r<^l "iys^V^, ' j-b'-a f’Sf'iSl^ I 

\ ^rc^-f^rftTir cw : ’4ra*r ’*ri(.3f'1^it>i',<^ r'?<u>'4 '^f’r 

4ffl<tir f<f*5^6*t^ f5if*g I <sfifiii 

c’^sT j'^TW (I) C’lf (2j I 

C*ir‘feC‘Slc® (»® ua«,fV^I^ 1<»<|“. t4«fV^- 

;J2“ ^«Rrt?a!^ 2l2^ 

5 ^ : C4R '®T*t^aj1 c’^f ^C<siC® *lf<f C 

F ^5C4, 

0_F-32 

r» ■ 9 
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vmm 

*rtiw*3< <rtcttNN i wtit*t«i 

'.«rnijCTi» c^fcr# c?f^Tnr Tr^roi i »ii^ 

'<ffc?ffrf^[lfc^ a.V iio'* *f% ^rf’f <!rtcv i 

'«7irrc?rJi?'r^^ i 

,%®f?r ™r*rsrr®i ’(fTc’ftf^fe'nr *rr'«Ti i 




Jt sH ai»i5iiaf ^ I® a< Sfcvs'-r ? 

f Wliftt IS the difleienco between ‘heat’ and ‘tempriature’ 9 J 

'L ^lC3fffJi^f<J «f[C5ll‘^l’9 fsRW •.n.’IinT <<fsri | 

»j”si,5.^rL'i< >(3if'T ^ri ?y:5*5 "^fvst^? ''rrcs(ff;,&f:^-j <fgi< ‘f.^r. «f 

,:^f5 *’>8^ ? 

[Wbut> la a Ihoriuoirietcr 7 Describe the construction of a mercui^ 
thermometer 7s ii- necessary that tube of the tbermoinetor should be of 
unifoitn boro throughout? What is the function* of the small bulb at the 
upiior end of the capillary of a theimoineier ? ] [i‘f. 11. S. Exam., rJ60] 

k s[ii5 ii:5irVi3!:<:-i ^ --p® -sk Cs -^s 'j:* i tor^i 

i^:'nri-^'.?f'!*fi 'V, asf < ■ I 

L There »ie two thermomoters of which one has the larger bulb and tlie 
other liner hor*.. Explain the advantage and disadvantage in each case, j 


i/ r: ? a ^ : 


h '.rv ' 




[ What are the fixed purnts of a thermometer ? Describe, in detail, the 
metiiod for ascertaining the points. What <fo you mean by ‘fundamental 
interval’ ? J [ cf. H. S. Exitm., lifb'J. ] 

6. ''*lft5iffiT6fr4 f**‘? ’IH*' W f4 

4?i! ? 


[ W'hat are the advantages of using mercury m a thermometer T Wbftt 
other liquid can bo used T J 

ti- 4 ^ 'srfr? ? ©e-riTr’i Mu 44 1 

[ llo'^ many Lhermometric scales are generally in use 7 Ascertain relations 
between them, i 





Z07 . 

-S' s ’ 7. -tr'V' 

7, «nw ^r^rsjTai 80^ vtniirTi^ t ‘5^^?. 

^ ^’farrwi ^ ? ' ’,. V" 

* j' * ' 

[ On a certain winter day in Darjeeling the minimum temperatUM'wae 
found to be 80* Fahrenheit. What was it in Centigrade scale fAns. -1*11*3 ’ 

V® s/ /sKirtal>i5iR •^r’T ? 

[ Find the temperature which will be expressed by the same number both 
on the Fahrenheit and the Centigrade scales ] ^ 

^ [Ans, - 40*J (if S Exam., JOeO] 

9. ^ >1! '5W3rr-'iii %Jtr:5 'e:- dTc i 

’Sf^l ? 

[The minimum temperature Sl^ fur aUninablc m ■ 270* Clenligiadc. What 
iB It Oil Fahrenheit scale ? ] [ Ans. - 454" ] 

10^ r'ftJf ‘’r':^rfir^fi:<i ’iS’feirr^ igo“ f^sjUF 35 * f"-: 1 <sf 

•iir-fifw^rn 78* »^:y\ -3 3 v 

[ The boiling point and freezing point of a thcrniometoi am 160“ and tC* 
respectively. What would bo the teinjipratuie on C’l ntigiiide and Fahrenheit 
acaleii whon it hIiowb a temporatue of 78* ? j [ Anx. 40'(1 • 304“F ] 

'• 11.. 03<.1& r«''4f%’ 20* v^*tcs iso* *f:?f 'ici:? ; -’t® 

»iir-n^4T>i(:< -i? 4'5 i.Tf’s v ^ 

[ The freeising poin||on a thermonieter is iniirlred 2,0“ and therboliliiig point 
150“. What reading would this thermometer give lor a tompiiraluiu of 45"r J 

' . t Ans. 78*5“ J 

12. *rc4 sviP -iicifi'iitJM Siitfc-Ti "'orfe* i ir/ syo 

1 ‘£1% ■'1‘fJO •*'•1 I ** 

.0415 'U’SfrfjjVicd ’I’iR '110" .£i'4lb* 

'>if^.-inf 44 *; V ■o.rsni-.i'fit: 'i .a’i5 4~ssj.f«r v 

[ Two thf rmnrneters are hung up in a r<i.>fii One icgistera a temperature 
of 16“ and the other 69“. FiXplain fully the ineauirig of this dittereneo. 

A Paherenhoit thermometer registers JIO" while a faulty Centigrade 
thermometer registers 44" What is the eiiur in the J. tl'r ? | 

, [Ann. -0C7"O. ] 

18. ’rrr^fiJifetc44 441 oji^ni -441 ^r45i'©c^4< Fin 

^r«Ttn4 'Sten’sn C’T-ft f4 4St '3141 ’iJCTtTsi^TW JiriF’fl t'44..''^ 441 ’d1*t ? 

.0415 3ri5i< cJi^'.si4 Ut*r\^ 'ft 4'iijr*;si + 0-5 

.fl-'T? 300 8 ‘ff’T '41^1 '»rfc®i 79(51 20 2 iv-Ts;:® atli-'jlsr 

c»fr ‘5c5fiF «!rfr5irfsi^fC4 'iii ? 

. r Ficplain how the fixed poini>s,| of a thermomoter are determined. How 
could a thermometer be used to find whether the atmospheric pleasure were 
above oi below the normal ? 



iwdi&gt of • fftoHy Oen(igr»de thermometer et the lowey end apptr 
^ieed/pokils ere respectively+0 0 end 100 8. Find the correct temperetucB' 
MS the Gentigrede scele when the faulty thermometer reads 30. J 

f if S uomp) IU60 j [ Ans. 19'A*0 ( ■arm ) 
1^14. fitsiltf 1 6'0 747 mm. BtC’r 

wr»t55 ^:st 93'6*o ctf’ifT^rsr? i wsf 

'8|''3|T^1 ? 784 mm 5TC^ efsi OB'O 'St’WaitS 

[A Oetitigiade tbermometer reads 1'5'*C in melttng ice and OS'S^C in steam 
from water boiling at 747 mm. presbure. What is the correct temperature m 
Fahienheit scale when this thermometer reads SCO ? Boiling point of water 
at 784 mu. piesbure i* 99'’C. J 1 Ane. 6G’l* ] 

lf> (.4H ■3»1*^5fiaiiC^ VfC4!T5r^t^ fU^it *<1^ (Tjf ’«1£3< 6 '®‘| ? 

r Find out the tempeiature when the degrees of the Fahrenheit thermo¬ 
meter will be 5 times as the currebpunamg di'grees of the Gmligrade 
thoroiometei ? T [II S. iCowp} JUb3 J ( Ana. 30®0 or 50®F J 

^v' 4Gt- ‘‘14.^ smifro*! >8 6C® 

f The hauie tcmpeiature when read on a Centigrade ami BShrenheit 
tbermumetor gives a difiereiiLO of hli* What is lli4(| numla<e of digr<os 
1 . iicated by each thermometer ? J L Ans .M0“U or 8b“F J 

17. isitliJ & c e.-- ■*JMbrr’4 

yy“0 I "7 ’"i3»iSi >>^4 ''it* 

[ A faulty thermometer reads 'n melting lee and 99”C in dry stoani ai 
normal atmospheric presturc. Find the coned teinperatuie < wh« «i the 
thermometer reads 1 f AiiS. 60“0. 3 

18. .£!4f «rrr5f1tstVIC« (A1 «Ti9.'a{4 1 P. I. ) 45 

ia4ib*‘4 (B) 100 >13.H «1J?r A.4 --2* dl4: B-il? 50“ ; C4T5T 

^**311311 310“ A-’fijsiris.bij^ 4 ^ ? 

r A thermometer (A) has pot its F. 1. divided into 45 equal parts and 

another (Bi into 100. If the lo'.^er fixed point of A is marked—2“ and that of 

S 5C“, what is the temperature by A when it is 110“ by B ? j [ Ans. 25“ J 

19. f#‘sT4-t5i TOffiiSN 413114^4 <fi4t fern ^HfP4®ca«( 4111 nMs 

snaiifJi^R f%3m:4 »f*(i 4(^414 4r4*i r4 ? 

r.iscribe a clinical thermometer ^>nd mention its uses. Why can it be 
considered as a maximum thermometer ? 


cf. E, S. Exam., 1960 1 





BO; ^ 's <rftsftfj|^’ff ’r<4ri ^W' 

Jrt'e 4 . 

[ Desoriba with % neat diagram, Six’s maximum and minimum thermo* 
meter and explain its action. } 

ai. e Ji^fsig 'sfnsrfail < 3^15 ^■ 5 ;?’Tca’sr 

'irlT f’r%j '»r<t«R ^nf cv\n i >6 ’iTf^iii i 

[ Give a labelled diagram of the apparatus you would use for determining 
the highest day*temperature and the lowest night temperature in a room. 

Explain how the apparatus is read and set. ] [ 27. S Exam. 1961 ] 

22 . c>Tf'5t*'5rr3f^ ■=y<r;— 




45* ' 76" i 




-IS’ 28' 


[ Fill up tbo gaps m the following table which la drawn up according to 
Centigrade and Fahrenheit scales :— 


Cent igrade 


46“ ' 76" i 


Fahrenheit 


'-IS" ' 2fl“ 


28. '!ff!Trrf3i^t:44 fsmr^ ’ft-iir s ■5i5’''-T*n i 

r Mention the advantages and disadvantages ot niorcui^aiid alcohol as 
thormoraetric liquids. ] 

[ Objective type questions ] 

5ic«n '.’ifS -srsT^i .a=i*x c’l'ef^ 

()> ’flT 4<1 

•Py^S <srsTTT5ri »r%:?5 4^1 ’Tl’t 1 — 

(n) 'I'Q *3^^ ■4t6*T''5r< ^-1’ ^ «ffr4tf51^f4 

gr<{ i * 

(ill) crfH ^T'TJirur^sn ; 

c^^ sti ^r^TTsfrai >s’ 5\ ^t"r 4*^ i ~ 

(iv) 'SNarfal .a^ 

is-4 5^751 <£iv i — 

(v) ^1 ^^TB <sirri«fvr 

— 

(vi) <0-^ pff ^at® <3^ fiS'^ 8. — 

(vii) nf^PT «frr3fff3[fetn^ 5r»il5?f iii 5^c5f« '®t"urt3rl 

C^t^T ifll — 




w®t?i *irao^^ 

WT«/fsffi/ft« (Calorimetry) 


« 

e 



2-1. ( Calorimetry ) 

OT va^t-fB -fftil-W ( physical) ^tr^ I ^??IT' 

I W C^tsi "ih '£f^«l ^ 

^t*rm31t1l C^- 

^%hvs c'f^ 

^c5Ti 

c5t«tffe ^(131 

( 2^ Si's ) I 

■^^fB 'srfl^i^'f ( stirrer ) I ^JT^ft- 
T^^\m ■5<!5! ’!?r< sitf^^T^f 57?) 

od^ '5ifC5ir2m'2(wfssT I 


fR 2^ 




.^2-2. (Units ut measurement# 

of heat) % 

C 

"1^1 c^ c^R "^tpR ‘ifim 

5|^t^ I 

^ti c^-^m Pf«9 fm ^911 itn i 

^9lf5 (Calorie): v«i^ 5JJT?( C’^C'Sm 

c^-^tc^ mm ^ ^ I 

Pi. f^. vil^T '-^It^pl I 






IlN ^tish thermal unit): ' 

* t 

^•r <*tt<f9i ^1 ^ R ^’RT oi’^' 

v£l^?F (Smf^ I 

etrt ( Therm): ^tf«mj (commercial) 

I ^nStc'Q c^-nit^ ’ni^^ ■^l 

^ ^^rr q|t^ i 

19rrt=100,000 ^»f i 

100,ojo ’ftS'Q vfiT f^5j^ ?pT7^Rrrl^ fR 

r.•^ 'SfCKT^^ sT?tCf *11^1 ^S[\ mcsl I 

«its^ cs[^ms '5191^ c^^cat® 

(Ccntigiadc heat unit—C. H. U.) : 

v£|t v£l^^f& .iinp. R. R. f>. dl^l. ■^-■ffNg^ R3StC«| 

09^ Rjf 1 R^t^r ^fc^?f vnt 

.ilT ^t^Q •®1TO3II re i\% ^Rc® c^ ^tTO«fCOT^ 

•KV 

c>^i^^:5rs '«! i sr^j c^ 

■-^-n R. Rf. '^t^c‘1 <ii? Rjst 


■<efl 1 

^f'S Wt®lR '« 15“C ^Tisrfir (Mean caloric and 15"C 
calorie): 

^rr^rfiUI M<»1 'fS't^ ^sTi *«’V -sUf*! R4l 

^.’fsTifli fR c<«-9Jrc*rji erc^rm ^ 1 

‘»a^ csrRc'St®’ cft^ c^H *rt%--<ro i*0 Rv'^i 

2 i)“0 2ro Rg—95r?l ^511 ^ 5ir^ 1 va^ 

W 5 ic^ o’O i'’0 ^RiT® (71 - 5 tc^r«» 3 i ‘it^-c 2i''c ^ 

®R{75 c’t^ ^ic*ta «rc¥rw*r ^n 1 '8r<f'^, 'srnsrrari c’sfcsi^ RR® «i<cn? 
l“C ^Rc9t sFSitvsr sr^?t •a’F yit ^ri 1 

w® ^9 HrT*r ¥*l 1 *r^wl Riflfn: 
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dj’T tstTm 0*0 100*0 ^ dr-wri 

■ 100 Tt^l 'Bt’f o?.^*r Ht'e’rt «rto <i? w*ifi 

Cr8Tl ^^TTtOT I 

nfw C?^ f»tlltC^ C«I 'SfTt^r U'S^C 15*5‘’C 
▼fk's (?r-^t*r ®rtc<r ^rrl «fti »i«rm i »ii^ ^c«i 

^fiiTii st*rr 15'0 Trt5!f% ^it^r 

c*r9Ti I 

2-3. (i) ^ ^t&»r ♦it?i~*if^^ ^^41 

1 ?fB»r = 1 lb TF ^?J^j ^fk^n ^ C^-'^t’f * 

= 453 6 gms TF ^^^1 c^-^tn 

[ *.• 11b = 453*6 gms] 

= 453*6 gms Wt^TiT I^C j C^l-^1^ 

[ V rF=a”C] 

= 453*6 X I calorics. 

= 252 calories. 

iii^^-252 ^t^fir I 

(li) '6 

1 *^S-f5?lt-C>!^r«Sl^ = 1 lb X rc 

= 453*6 xrc 
= 453 6 caloiies. 

^2-4. (Speci6c heat) % 

^t^r?l1 f^r^a ZS^J ^*n, C51T?I, 

*# 

^?Tcw? ^ ^T*f «ofi« 

511 I fsiif^lf^^.. ‘^fl’T-t^f^ ^1 
^^fStn C^t^ 1 




s ili' fl’n, wi, c»rr^ 

^m’^rnass) 9i« I »nrrsT 

'®r*wtaii|f^^I inm ^-^pm 

va^ cTr^^?( 
c?(c^?i ^nr?r f c^ 

l^f%9 c^n 

c^ts{f5 mH^ 

’ifs^ll ^r^<, cTOf5 ^ ■«?:<*? ^?r®f^ f?if^ *ff<3ih c*ff5i 

(2^ ^*N Tm) I 

‘^^1 c’^t^ri c^ ^fw'6 ^5T-9fiiif ^^^\^ ^tW3rr?i 

f f»i ( ^T^«l v£i^ TT^tsTTiii c^it^ ?r5!i:5[’§! 

I 

•9/i.ir“ ^1 "sI'^^iRi ^it' 

(2) ft5J^f^vt‘< ■^«?T Y>«l 

51^ 1 c<'^4t ^^i:=?F 'ii^? ’rr-finTf-r i f4|’*p«i 

’ic^ ^tfB srtc^rf^^f'i ■’tc^^-T ■^r”.^! cwf^r«T 

c^ ^^^ \TM ^’f’ltiil C'5^ I 

-eif^ w %]% wi 5«ri 's;mi 

(AH ^i'CSVy I MW C^ 'iRvrC'i ^^\•i j;<5t 

vj)9( .^frc5i« vijTs m’^rs’ :*T^^fijr?t% fss 3>'t7^rs) i 
■^‘fi^rriiTsf^ ^^'5^ ^1 :•(«<! ^r<5T j^i I 

^;!-sr S’S'Cvs '541 IK I <pftirvf ’iTf^c^ 

fiif^ o??u ^*1 5^1 ^1 

i5t^5itist^ *fi I ^Ht?i i5c^3?i ^t*i3itan 

f m ^1 sit i :szm 

^Kf5f<iC'^?r »ic<K I afc^K f^^-R 

^’irsIT^ 2f^^ ^IT^K f^fsa OT ^C?l'^T<!-l 

f^f^a ^ri>a 'sritnf^^ 'stn ^ic?? osw*. »iia* ^c^ia 

&mtTiT?^’^ 'arr«iT<n ^^sr, astas « ^c®Ta 'srtc^t^a^ ^t’^f i 




m 

'■■'^8. IBW1 i 

’TO? ^TOf’f^tarl ff%? m ««tc?t?Rl? Wn? 

CT^ ^ w ?c5r I 

?1 ’i»rTc<? ^ 'SiV^ 

( standard ) ?f?^i1 ?? I 

?f? 'il^^ «? mv. 1“ ’NSTOnsil ff% ?'?! 

^c? ^nrsrt’y «r5?itft C5T^1 

'Sft: ^T: =-^-^ ^ ?f^? c? 

^C®T? !■ j> ij, .) t) I) •>>>■.) 

«rtar i c?*tsf i 

f?. f^. *i?if^c^ ^c?R v£i?r-^ .trrf?! vfi?i'. ^T’f^it^r? 
CTi^^-sns I ?5tr^^ 

i um 1“ „ „ „ „ ' „ 

1%^ ^TTsrf?? ^’fc?ir-^ '®r5;*IKe? ( denominator ) 

i I ^ 


^’®?n C^TiT ■’SfT't ♦fVfttsif^I 1 5IIT? 

V ?T ¥Tt5ifi( 'if 

’ITO i ??1, ’ctn ‘09 ; ^?f? 'sr^ -i;^ c^i 1 

c^m ^?3 '09 ^jle^f?! 'Sic?!^,^ i 


vll^F^. fn. «C?? ^?* ’’St^^tlfT? 


^.^1 1° ^5 W^Jtan ^f?i? m ^t*i 

1 mi's 1 ,. „ ,. 

^*r ?t^t5T v£i^r?5? y? 


1 ?f5»r vrt^t'n 1 

?[^t^ C?t5t ®twtc<ii ^Tn ?%"$ ’iwic*!? 1 



ZiS' 

" ''V ■ ' 

’"'CTO, *09 i' 

r *09 ^ «d(tw' 

v3«p. f^. ^5\. «(f5 ’rr^C'S, «2lf^ 

^^“•f ( B. Th. U. per pound per JIgree Fahrenheit) 

f^. f^. 'intr^r, fiif^ c>i)^U’ifc^ 

( Caloric per gramme per degree Centigrade 


2-i6 ^t^lsrtart wgj ^ft's ^1 

( Amount of heat either absorbed or given 
out by a body for a rise or fall of temperature ): 

nfz^ ’Sffsrgi ^rf^, 

1 gm re ^1 3 i^>i?[ s*j ■^p'l 4?*! ^1 

s calorie. 


^.v&'<lfvmgm , „ „ „ 

„ fC 


iy »> »i i> 


»* » j> » *> »» 

<> M «> )i )> wi5i ,, 


‘m’ gra ('«ltcnr«f4 't]^ ‘s’ ) f^C ^1 

ItC’T^ ‘H’ caloric '5l5«l *<l ~^ta 


H = jnJt calorie 

'®i<rs ^ 

«t^x^5»t5rfarr?r^fe=3(1$t^i * 

’IttliUa ^h = t2-ti 'SITn c»ic^cai 

H-m.s. (ta-ti) caloric 
^#151^ < 31 :^ <1 v£i<i? 

§t>I ’frtlllta ^Wl3it^ - «a vil’l’ C^lC^CSi, 

H=m.s. {ti -fg) calorie 



.816 

, » 

(1) ^5t*rt9 W 180 gtns V 

*09. ^t^THUrl 25'*C 95*C »ltf^ ? 

[ A substance made of copper weighs 180 gms. Sp. heat 
of copper is '09. How much heat is required to raise the 
temperature of th^ substance from 25°C to 95“C ? ] 

^ I m = 180 gms , 5 = '09 , f i «= 25‘’C ? tg = 95°C. 

H-wi.s. (,f 2 “«i) 

= 180x 09 (95-25) 

= 180 X-09x70 
= 18x9x7 
= 1134 calorie. 

(2) 2-5 lbs 68“F 

173^F y [ '5iiTsTl^t5r«-^ 

'^T-'^ = 0*6 ] 

[ How much heat is required to raise temperature ot 
2‘5 lbs, of alcohol from 68 F to its boiling points 173 F ? 
Sp. heat of alcohol = 0 6 ] 

11 m = 2-51bs , .s=06 , ti = 68°F , t 2 = 173‘F. 

H = m s. U2 ~ ti) 

= 2-5x06 U73-68) 

=2*5x0-6x105 
= 157*5 Bi Til. U. 

(3) 1 therm ^35 Is. 3d. ^tcel 50 gallons'-W^ 40‘’F 

1^.1) 200T W W * 1 ' 1 W^m '6^^ 

10 Ids. 

[ If a therm of a gas costs Is. 3d. find the cost of heating 
50 gallons of water from 40"!^ to 200*'F. 1 gallon of water 
w'eigh:, 10 lbs. ] 
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'' I * 

% 1 1 galfon 'eifST lO lbs. 

.*. 50 „ „ „ 50x10—500 lbs. 

= 500 X (200 - 40) 


*=500x160 B. Th. U. 

# 


500x160 

160,000 


therm 


= 0 8 therm. 


.*. =Is. 3d X 0 8 = 12d. 

[ s ^tf-K I ] 

/■'2-7. ( Thermal capacity of a body ) ; 

C^Taf r -^T^^Tail %r%^ 

f>T. f-^.r c^ii^C'if^ W^tarl 

c.->\9 ^^4 I 

1^*1 m gms ">:tn J, ^1?=? 

r^iftf?”'!'! (C) 

C = m X i X 1 calorie 
= vis calorie 


i,?P. fn. ^>1.. C45R r Fahrenheit ^l^'i^liail 

ff&*t krr^jci jq^-f Vi if'i 

I «<? >n lbs 'SiTC^f^^ 

C=w X jx 1 B. Tl|. U. 

= ms B. Th. LI. 

^K^'i v£|^f& f44<^ V^^s! 

4fiic^ mfti r 4^^ m fvfV ^RC5T 

4«!i *nz^ i 





„ 2-8. ’TOf ( Water-equivalent ) i 

w?r r m c^-W 

1’ f^'lt (Ti^vir® f»f. f^. 'Sin* 

"^' W3 I 

CTO 10 gms c^ 

10 gms 1"C c^ '®tr<^ «fc?(TO ^T5l 

re ^ I 10 gms 

100 gms ?it’nr?'«ft^?rl 

TO ’Itfg C^ 110 gms 

w\ ^rc!? I 


«nr, (?PtR TO m gms 'e s, 

IX ^mtarl m x 5 x l calorie. 

®lfsi 1 calorie 1 gm TC I 

^^^t’mxj „ „ wxs ,. „ ,, „ 

IV- m X « gms. 

J???. K vX|3P^. TO ■^5f->nif ■W’ = wX 5 lbs 

_J 

2-9. 'swattft^t« sf^t JrcsRi »lt«}^! 

(1) ^ri-Slfff^l '9 TO 'Q 

-S«(^ ! Ml% I 

(2) i ri^tc^ 

^1 ff^-r (£f^K ’f^i I f*f ■? 

«5irf:v ’it^c'«s «l^t'*r \ 


s 

( 1 ) ^fTO ^^^ 75 gms ; 

W *09 'e I 

[ A copper calorimeter weighs 75 gms. If the sp. heat 
of copper be *09, calculate the jthetmal capacity and water 
equivalent of the calorimeter. ] 





gms i 5«*09 

" ‘’JCWv Wl3rrft^, C^mXs calorie 

»75x’09 calorie 
*=6'75 calorie 
W =® m X 5 gms 
== 75 X *09 gitw 
=675 gms ^ 

2-10. sjfT Itf^ ( Principle of calorimetry ) 

/«nn A B ^—A B ^ 

I «ii^ A 

B (7^ w I ?Fc?T A ^mi3ri 

B w ^t^tm I -^tn >st^'i's 

^ m ^ I ^fff ^ill a <«t3f5 

'« (TFl^r Jii ^^| A (7i“'^f?^t*l 

B C>1^ 5f^5 I 

A ^fif^ ^t^ = B I 

’I’Bi^rcn ^ 

m^ C^ ‘^'^l 5T«g| '«TS!tK 

T1 '^^r.n-^ ’1^5 cm ■3'I"! ^i '*(1—^*0^1 'i't^ ^3r 

i ^4?^ 

*if3?^ c'<PR ^h' m I 

^t^t?l, f!<f W'JtH ^i3*i '4?ii^’ ^T5U^ 

TO, ;gi^ '-^TT^if^f^T^n^ mim m, 

'siTC^ltfb^ 5?^1 '®r9/T9 

5^](f^ 

1 'ft *4^^'5ti:^ 

c^i{ w ’ll , TO®i -src^^ 

?iT>rBif^^ faF^u^t ^’T‘»f ^1 c*rrf«'<f 

’(?ii ^t^c-< 5ii I 





• ( 

^sK^i 

).^Hn c^ ^sraW 

''fetli *iff^it«i ^U’f? m ^t®T c^ '^t't^taji ’«rait® 

■^^IC^Rt ^tTOJTl '«rt'^1 ^T^1 I 

^fiz-^ «f5ie c^^ 1 ^£1^ ffic«i ^ c^u 

^?w—a5R, CTO 5^1 ^JTsifiiWn;^ 5!a^tti 

^f^C5j <2(tt9 nf^^T*l C^^ I 

2-11. ^Jt^lftft^tr mi-'fm fiT«f?I ( Determination of 
'water-equivalent of a calorimeter ): 

vi|4f& ‘^:f^TO >6 '«lTr«l1‘5<f ( Sliricr ) 

W^ ta '^C<f<i‘’ *-¥?[ '€i5V{ 

^8 I ^(<5| ^(:m ^mr3[l <»ttc^ff^^ TO1 mi I TO«lf?lf^^C'<* 

■<^ *iTcai '8 ntc3s^ TO 

^TW 1 ^-M 'SIS! v£i^f5 W\ ^ a^ ’<‘'1 

'AT' tTO TO^tSil C^'NIII '-sf^ 1 '^tl't^rf^ 4 m ■■TSTtoTf^lfTq§rC<l^ 
^m f^*iT8 ftf^i i f^f«{« 

■^T*1^t3ii ni5t^ ^T’l^fail 

C=Pt pr^ ^T’l'^tiifl I 8 

■SIITO ^'Sl 8"^ ^8 I n^1 

^Jf^ri|f5(^lC^^ '^■5I->i5l = W gms 
<>nfw ‘<|in*lf-^fsi^Tr<'^ 8-^.1= mi gms 

„ =m 2 gms 

” ■+ ^T‘Sr^5T -; -^CSI^ » m 3 gms 

^rst^c^j^ ~t,”C 

^t'Sl —(mg - >Mi) gms = m gms ( ’fS ) l 

C^ f*l-rrc;i1 ^lU 8^;i = (m 3 ~ms)*M gms (*(?;i i 

^t^FCai -^ci TO TO C»l^ 8 



' '' ’ 22t 

^rsnr *ff^t‘ix 1 x^yf*r«rMr itn ! 

•t 

= M X («a -«) calorie '■rts ^l: ^ 

*=m(t~ti) calorie 

=W(« - ti) calorie 

’sStn 

Wi«-ti)+m(f-fi) = M(i 3 -t) 

's('*(Tl, W(t-f, j=M(ta-t)-mC«-fi) 

8-t, 

^tsrl W i 

(1) ?{csif 15®C 140 gms 

■''Tr^sr i ^^tCT 35“C 150 gms fT^*lT^C=?f f^a3C=H 

ZdC I I 

[ A calorimeter contains 140 gms ot \vat 4 y: at 1 S^’C. 150 
gms of water at 35 C are mixed with it and the mixture 
attains a final temperature of 25''C. Calculate the water- 
equivalent of the calorimeter ] 

^ I 1 

sf^isr =“* 1 ^^ X ^■I’fsitiii 5t*r 

= 150x (35-25) 

= 150x 10 = 1500 cal. 

?r '©1 ^fu'siR X ^T’RTgl 

= 140 X (25-15) = 140x10 
= 1400 cal. 

=Wx(25-15) = 10W cal 

- 10 W +1400= 1500 

'si^tr^i, low =100 

.*. W=10gms 






(2) 25“C WPdami lltK) gma ^ «rtr^ i 

50 gms. ♦tTcar mi f5(atcn^ \ 

ss^c ^ 1 f^^«i oft^ 'stw m *tttara 

<*i>r-3fps[ ^ I 9fix35^ >ei0f^ 238 gms csitirr^ 

[ An iron saucepan contains 100 gms. of water at 25'’C. 
50 gms of water at 60“C are poured into the pan and the 
resultant temperature is found to be 35'’C. Calculate the 
water-equivalent of the pan assuming no loss of heat by 
radiation or otherwise. If the mass of the pan bo 238 gms. 
•what is the sp. heat of iron f] { H, S. Exam. (Cump) 1960] 

$ I ^5f-JTir=w gms. 

^ ^sT?f ^ X m 

=50(60-35) 

= 1250 cal. 

=W (35-25) = low cal. 

^t'Ql J5«T ^ X •'Stn^sTtSTl 

= 100 (35-25) = 1000 cal. 

10V^+1000 = 1250 
.*. low =250 
or, W=25 gms. 

25 = 238x j 

(3) 2 ; 3 Vila's '5(lx<if9pv|r ^t’f 012 

0'09 } ^ «}f® I 

[ The densities of two substances arc as 2 : 3 and their 
.specific heats are 012 and 0 09 respectively. Compare their 
thermal capacities per unit volume. ] 
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• I 

% I' Hi, ’W Wf WFW 2p 3p, 

^ti^w ^WSC^ CH lx2p ^Tv 1X 3/». ' 

cHOf^ W5itf?^i X S5t*r 

=* 1X 2/) X 012 

viiH-s „ „ = 1 X 3/> X 0*09 

^ Ix3px0 09 3 x 9 9 

2-12. ftar«l ^fei? (Deter¬ 

mination of specific heat of a solid by the method of mixture) : 

f^jjfei '■siTC^f'Sf-'P 

«(<^C={?I ^ I CHWtH HI ( Regnault’s 

apparatus ) 1 2n ^*s f&CH vijf h:i< CHHTC^ I 

HI ^^fs'C® liTWsf I 

HfCSil finn*! S A 01^*15 ll5T;en’«ft ( steam heater ) i 


2H IBtl 5*^-TC^ 

CH»nc*11 f I A ^^lHv 
HT ah CStS ( 2 h ^•. f^3i ) 1 
A CSTS'Si "siMtWl 

T5rf*ll fHHl HI ^H* 015^ 
TTH^l ^THtC^ HI 

HfH I C&tCSH ^HCHH 

fHH! ^H* 

» 

vii^fS ffl fHHl 
(T) '6 '5IHH vil'^fS 
fe W^HTH 

HIHIfl 'str:^ I B C^tCv&H ^HH 



fnCHH HLH flHl 

HtCH '-'IHT. -A 'SB C5TC«-H 


«ric*ir^^ fsT‘lr»r Q-^c^n hi 

^35 2^ 


fHHi ^tH HTf^H Ht5^l:^■s! ^tCH I 'iit 

HTHITH A C^ftC^H HI IlCHH ^tHHTHl HT$CH W 

SlCHH HfFTH ^CH =11 I 
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‘ • 2<t ^ ‘fe I A 

I|s(-i5t*t^ I C ^ vfwjiJ ^T?f 

mwR ^1I 

1 ^]t9lf%f^tr5^ C^t^l (thermal) 

^TsCTf^ ’ItfijiTsi P 

«rrc^ I fc’F Ti ^CF c^i i 

^Tt^r^f^Til C-C^ 9l^?11 ^T'S^ll ?? I 

(Procedure): ^1^’*fT^ 

^?(1 9i« ifjTv m I ^'$1 f«f^1 

%9^^f■^] ( 2^^ Sfv f53} ) 1 

^f«1 'sf® ^fwi'§■^51 >6 ^t'Si 

cw«r I i'f®^?:*(T 

I ^1 ^ftr^iTfR^trH >n?TO i P 

^T15Tr<f*(&T^C’l5 ^TiT 

^T’fwl? (2^ 

) I ^51t'< 

51f=l1 SI'S 

^'t'^l^tf^ ^4 f^T^TII 

^1^1? ^:^t«1\i1 HT'Q I 

^w <pjT5if^f^§t?i(:^ 

2vi ^ ^ 

itT« I w <2nTT=i 

?pf? ^ 1 jpc^T ^t^^tiii ^f% I ^n 

(?(^ f5T^ (final) ^T’l^Tail I 

[ N. B. ’l^f^ 1^^«l I ] 






im-: 


( Calculation): 

m<?r w=5 

% 

'6^51 = Af gms 

gms. 

^mfilt^fel^+Vt'Sl ^-5^^ mo gfis 

2rKf^^ ■st’fVt3i1 = f2°C 

'S '£i^3jl = t"C 

vli^C^I ^lan 4^4 <^Rc< v£|^t -:»I5^^Jt®lf^- 

fsiFT^ 'Q ^5■T^ Tsvi^^t^ ilQl .SR.-CI t 


'41^4 4T4 ^f^=iVlx ?X(;^ t) cal. 

4)[«iNt^SR „ „ ^»n,.?i x(t - £i) cal. 

[ ij = 4n^iff.f4c^t^ '5 !t: ir* ] t 

isiSl '5'1^i = (m 2 - mi)l£ - f,) cal 

= m{t - ti t cal. 

[ ^f^‘4 ?1«I SCSI'S -^!^4--^m, .*. m--m2“m, j 

'ifsf S "514=--^^"'^' ■'*1^ 

'»j''5fj^. Al>it2 -1)--mlf~t,)^■7^l,5lU £,) 

— (£ - fi J(m + mj5i) 

. (f - £i )tm4-m^,5i) 

Al tg — f) 

IV H =miii. C^C^C3{, 

_U~tj )(wt+ 11) 

.(1) AW.^ ^?‘CT 4n5)f4f^^fC?[ C4f^4l4 TO 

f4^ 'vT*! 48 I t^r-sJ 4C5T I 

(2) '*if'S(’^?*l'« f'^f4-^C'(?l S(?P4 f4§ ’3T4 ^ I f4'% Regnault- 

« 

^t44t*c*f f4nTra^ I 

15 



^wtsT 


W (?f wpfiJ W^rfaii -^iiiir 

Wsrtisl w^rs c^*lt ■wc«ni •art’d^ 

TOTlf '^WSil 5tc^ ^ I ^ 

(To ^?p=? c^ *tl1'*Pt« 

*ff^^«l W -ilT' '2ft?4 ^F5T 9T I 

(3) Mm -arr’if^^ ^e ^ 

( sensitive 'J ^?[1 ^f5^ I 

(4) '^C®I C^fst^lg Wfit=^*(tJ(^l 

(5^ vsi^ W«f "sitsi :g^i}tf i ^i?i«: 

ir^%^ f^f ??rei ^M~£ ■sr^sj ft^c^ ^T?ri! 

=111 

(6) ^f^=i « mm •'St>rf’sif^''f fei 5lr«! 5%^ =rj ■ 

f*»*7tt:ii' nf^^«i *icn<i ti (?‘rl^*' 

5^ ^T?1 f^-^ftC^T ^’TIOI «1 I 

2-13. fii«i«i 

Deierraiii,ijion ot specific heat ot liquid by the method of 
mixtures ): 

.’spsffii “I’^fivi '^inc’d’sf^ "ai'i fa[^ t; :r 

4f7« "iVffCsM -yil^l il4^ 1<iW-4T4'«I -I'l' VS tfiC'T i ^jfs-'- -j- 
fsi^tC^ '^’A '.11 AtT\ "s?^ e^5r>. it'e^ v£4*-. ^’'.i.1 <iJ4n. 4f;;^ 

’fviK 'TTfi'^i AtL* it'rT^ ^5f^} ^nrV4 4iM ■^1=11 
>ir?'e c^m ^Rr<if=i4 tai =(11 * 451 , 

'STSfsi gms 
«^=l=^mi ^ras 
'<si^=l = m gms 
^VAV^<- 'vj-t'^t^itlii^fi’ C 
41^=1 aft’ife ■^t’^i^till^ts'’ C 

4^ v£5Tn \54C^.4 1^1® ®W|irl=t® C 

•3Tn=J 2 
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^ iVf X 5 X (fg - f) cal. 

>ilTN WT 

»(mi5i +m58) (t-ti) cal. 

[ 5i ^’(t«rfc5rsi ] 

Ms (tg -i)=-(mi5|+jn52) (f 

Msitq -t) 


wiiJi +m52 — 


t-t^ 


_M<dtif--t) mi5i 
• ♦ •' *2 *"" 

m f -1 j) m 

^rf-' vrt-ft^T 53 

I 

(1) il^^S 500 gms S Tt^'itHl lOO’C ; 

12''C TT’f^TO 100 ^Ims mA .'.^^ 1 ^ 

'SffT-'JTW 10 gms T% TtW5l 

49'C ^pfTCsif^I '^tC'<tV'^ ®r'i '^A '< 

[ A holid weiglis 500 ^nis ami is at U^O C. It is tln>pped 
into 100 gms ot water at 12 4". It the war>M Ciiuiv.ilcnt 
of the caloriuietci bi 10 gPis i ..Irulate t!ie sp. iicat oi the 
solid, the final t-’raperatare ol tlie mi'titri- henig 49'-C. ! 

^ I ‘il’JC®! T-gfS T1^ 4f^C< ^£^•v 4Tt®l'WrV$r'I ‘r 

^Sl CJ^t •;fftn I 

Wi t 

4'^^ 4^ ^^4 = *4 X ■'el: 

x-i-rT4tii; 

- 500 X 5 X (100 - 49) cal. 

— 25500 X s cal. 

v5t^' - X ?5t!l '«(t; ’51; X 

= 100 x'l X (49 -12) cal. 

= 3700 cal. 
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= 10 X (49-12) cal. 
=370 cal. 

^«i)?r, 25500X5=3:00+370=4070 


4070 / ,£}f^ ) 

25500 


(2) ^t^^i3ii o"C io"C 

^ 1^1 30 c 

lOl-X I C93 ? 

[ The heat required to raise three kilograms of copper 
from 0 C to lO'C raises one kilogram of lead from lO^C to 
100 C. If the sp. heat of copper be 093, find that of lead. ] 

'5ifs ■■vir: = 9 

10'C ^tTO3Sl <1^V4 W ^t*1 

= «< X -? r: X 'Afi^ni! 

= 300!) X 093 X 10 cal [ 3 kgm = 3000 gm. J 
vfl^ -sij 'et*l 

= 5i“?lt<' »^xt?1<I 'Sf^; if.X 


= 1000X 5 X (iOO - JC) = 1000X 5 X 90 cal, 

-^1^, ^vfl^ 


1OUO X 5 X 90 = 3000 X *093 x 10 

3000 X 093x10 
1000x90 




•“ir 


= 031 


(3) vs-“4f& 16"C 85 gms , 

100"C bO gms «£i^f6 C5^«’1 

^5^ I 29 S"C i ^tc^fsr-?F ^1*1 

I L ^ffi-»|^=^4‘53 gms ] 

[ A calorimeter contains 85 gir.s of water at 36'C. A 
piece of marble weighing 80 gms heated to lOOX is dropped 
into the water. The final temp, of water is 29 8^C, Calculate 
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th3 sp. heat of marble. The water equivalent of calorimetei^- 
-'•4*53 gms. ] 

® I = 4*53 (29*8-16) cal. 

^ ,> „ „ =85(29*8-16) cal. 

„ = 80 X {100 - 29*8) cil. 

[ 5='srtc^csi? ] 

-^(*1 

^■S£\% 4-53 (29-8-16)+35(29-8-16)==80xj (100 -298) 
^1, (29’8-16) (4 53+.S5) = 8Cx ? (100-29 8) 

13 8x89-53=80X5X70 2 

. 13 8x89-53 

80X/0-2 

=--0*22 { 2tt^ ) 

i4) A, B viiTx C ! 60'" 4 gms 

A-"5^5T 50''C 1 gm C-~5^^ 

•l^^iTin 55V. I bOV l gm A-'?<51 i-i* 50 C 

■•miliTS 1 gra B-T^5T •3:r<1TOl 55 C 5? i 

bOV -^mi3iT5 J gm B-50V 1 am C-^'<5T 

f^3SfC5^l V 

[ Three liquids A, B and C arc given. 4 gms of A at 60 C 
and 1 gm. of C at 50V have, after mixing, a tempcr.iturc of 
55 C. A mixture ot 3 gm of A at nO'C and 1 gra ol B at 
30V shows a temperature of 35V. What would be the 
temperature of a mixture of 1 gra#f B at 60V atiJ 1 gm of 
C at 50X: ? ] 

Hints Sa, Sb, So ®r'T ills ‘f’ 


-stn^dirt i 

2f«r^ C’SFCH 4xSAX5 = lxSf!x5.0 

IxSax 51 X Suxf). ii) 


>®1^ „ IxSbXIoO —t) = IxSo x(t - 50) 
V 4'iJ I f = 52C 


'ui t 





230 ^fSiTsi 


vs «rtc^lfipp ^stc^ftr 


’l?t< 

'srt! ^ 1 ; 

■^51 n«ft< 

' 

^11 ^t: 


0 04 

■ '5rn»^t^5T 

0-6 

•srxi 

0 092 

G55I 

0-45-0-5 

^T5 

0 16 

’ ’fHW 

0-033 


0117 


' 0-5 

?tCt3T 

0’22 


0-42 


0-51 


1 


2-14. ^ ( Calorific value of 

foodstufis and fuels ) ! 

■<! ^i3ir^ wn 

vj;r nnxK wn r.^ <11 ^^1 m 'ittl I 

f>f ^C5, ii'<jr4Tt5T 'll ^<|«T 

(Ji ‘It'Q^I ?'17T? ^ 

srrsTT*^-’ ! CTO, 'Sif^ niv.^ 

3000 calorie. 

f?? '>^^1 S'? I 

mt *ff^ w ' m<5r^^i;#cs? ■s[5i?c^ 

5I?C?Ti:^f ?? *-4h‘ I 

■&'€r ‘%C5?fl-^I|5Tf?I ^Tc? vfi?>fl r? -ii?^ f^\ lOOO 

»rtMt^«i c? 'srr^^fi'sr?*! -^mcTii^ 

Tt<i=(^5ij f^^ cw’o r^i^-'Cis (.'1 bfwr^?! 9*3, 

’ftc® 4 1 , C 2 itf 6 s(wr^?f ^rrc^ 41 T>c^i-'/jt®ff? '=ftc 51 f?>iT^ ^1i9i 

c^!^ <i1^!2ivi jfc? 5500 

f^CSfi-^jt^if^ <lfsl2Ef? Sll vH-sr^T C^tr^? 2500 

f^c^.r?fTr®!f? “rf^ 1 c^t^c ?jf^ 

?f«ri ^t?l <sf4t?itc^ f=?? ^?l ^ i vfi .2i>iPf 
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^<1 ^ c^'{7rrJT -^rt® *51*?^ 

^ ^'\ i CTO, 

«rr5i c<fc^?i «rc^t5F^ ^tn^r w c*rt^ ^ 

^1 i '^Ffg*! ctfCf^ <j!l‘ vii^'v ^ 

CSfTfS^, ^ I ^ 

2-15. ^ ^^tsri ^Mflfiif^ «n5^ 

(Application of calonmotiy in measuring high temperature)! 

CTO ( furnace ) ^ -^rf^rf-lTO TO^HSTt^ ^55 TO^tajI 
vTTC^ltf^^ra^ ^t^rtC^I 'sitC^ 1 

^Tn^tm ^^C'Sf .f<T' U^ 

TO TO I .i^fg <i'^^ >n^t^T ^fz'^ 

( melting point ) TO'-tt3it '^X'^^l C^—'®i'^T<. 
|r#l 5T1 y ’Jtf’IC^ 9tf<=n?ll ' ^f^'f^l, 

<tvfl«jj^<r'srtnf^f-^r T^r-^ ■^'i^i ^’irnr? 's^rc^rr^T 2-12 

'sq9’:i!5jvf ^“^ffc?! ‘t'ft*’’ ^i"i W5 

•rrfTO -sTOfiil ? f;4 ^1 ^KtI>TO ^tf^ 

fTO ! fit ^1 ■«i%f'‘iTO ■? i”TO'i 'Itfc^i 

2-12 '®r5'C6^cfr ^f'fT ^’^r? '«{"i»i<*i 4ric^ c^ c*f^ 

^rcfe yrtstc^r at'-ff^i*^ ^iTOaii 

tC ^<11 TOc^ ‘^l’^* ^5Tf '??/■.<! pi ^1 ^faf-iTO ^t^- 
i <71^71 w ^'TT -?«n 

TOc”* 1 

» 

•il^ 80 gras '^^T.svi 

j??5T 1 TO TO^ifsil ?rt» ^f?st 

^S-tC^ dj# ^trofTO ^?11 I ^■<fj>l^ 

^7T3ir^i^C^'? «t<l5ltli1 15°C 20°C Stsf 1 

'6 ^®C? 400 gins 

TO^i3n ^45 T-si I ?r]if&J^Usr^ "^r: •^t:=0’0365. 
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.[ In order to determine the temperature of a furnace, a 
"platinum ball weighing 80 gms is introduced into it. When 
it has acquired the temperature of the furnace, it is 
transferred quickly to a calorimeter containing water at 
15^C. The tempciature rises to 20“C. If the weight of 
water, together wij-’i the water-equivalent of the calorimeter 
be 400 gms, calculate the temperature of the furnace. 
Sp. heat of platinum = 0‘0365. ] 

■yrvpitin^/’C, 

X 

= 80x -oseoxft - 20) 

^ 8 >< 3b5 X11 ~ 20) 

= 2*92 t-58-4 cal. 

^S[ 9 4';.'? ‘5jMY X-J-pr-^f^! #:)» 

= 400 X (20-15) 

= 400 X 5 
-20C0 cal. 

J, 

2'9J f-58'4 = 2000 
or, 2*92 t -2058-4 

• “■ ‘ -^?,^=704 9°c. («mi) 

2 16. ^155 5p@T (Effects of 

high specific lieat ol wnter) : 

WC^Vr '5r«t 1 'Q ^eT 

4Bt*r ! filfvrfe •rf<5r'‘i ^ar^tairan ti ^fsr 

c? '»t*r ■’■ii 5j5i{-6?f <p|^ Ti ’®?r5T ^irt< 

irfw <1 ?:ic5i-<j ‘SFsr ^psr rsfif ^jr«i I oat 
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ww ^9ic^ «ttanii ^•wf^ »«’f f^ai^ ’wtw (stobe?*^. 

• house) 9f^iii ircsf nrf^ tK\ ^ 

I %'®srt5njc‘rw ti »flfsfc«i w^r vi > 

«tuai^?:®iir ^n*r (hot-water bag) 

^?ij ^ I %'®±r»{r^ cwc^t •rt^^nr *rr?WT 

’ftc?! ’tC'-l «r;vjli .vr^f^ »r;l!.fCiT| <t?J | *!?;.%« 

I ^51 ^r'rsj-f^i -«fc^ >(^--^«i'<<'8l 

a sr<if^ I - -'«i'^i<s ^f«1 

'siHfvi «yV-’3r ’tsjaf ifl ' 'i5f? flvfl f’jwsil^ I 

S''e»-t>l, ^'.T ^(.n^1 11-1 ^ ^1*f 

■^*Ht»|f;-g il‘3! W1 'e (land and sea breeze) 

I 


2-17. «it5(-*5f*1 (Latent In at) : 

W.T ■^T''f ’I'T-i:*-! d'dd T^l*ll3il4 ^ I 

’ifCiirr’-T^ic-ia •t'^*it‘4’.< ^.f<ii'».d «r'*tr 

'.tr< a T^f& ‘if’: Ili -«1 ■4T';':. v>: ! 'St’fr.4 ‘C'^tWJ* 

Ksensiblo) 'ii'l 1^U4 1 f4^UC ‘.rc-niifif>{f^ 

sirM 4<Ij ‘it-T CiT-»fl ’SfU'Cd C^ 'dfC^irf^i»Tg s>fT*llin 


-•;v'*''ii5^c iCfr. d: I w ■•t’f 5r^‘f ■i*f<Vi ^<;¥ ’®rfi:7 '«iic’<i 

■sfrtfjgi <jtn"«c'* I >iw? 4'!^ 9fLi^n 55 . 7.4 

•■*’*?«! ’14^ il’l 'OT*! 

ifM ’(74 44?? ?i‘C4 '^Col4’*1^^151 

^f'li’fitc^ ^tf4C<l I sre^ 44^p j44tfB4 ?foTd W 

C4-':5t’{ -SfWf^ 441 55:«?f C4Hf4 C’f^ "f -Hf vEfl 444 

f»'i'4ifB<! 5f^fW4 >it5t4T 4f<l'-l iiT. tr\< C^l^T -2141*1 ill . 

c^-c^tsT ^irj5 ^^-5 

P<'1 <2|?pe| SRI'I ^ in I 

% 

J\r-^W. ■st’fC4 ^iT-^l^ 4C«1 I 

'Prf4f4 4tri(4?l 61^41 'srtC'? "^flc^ ^'*51 441414^C4 
41^Tr5lfrr4 ''®t’(4t3;t4 Cf(4l 4f^i4 I m ^!'S| 441? 
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^r$ ^JT ^t^maii Q-c 

I <!|tC^f^§TC^ ^ C^'R 'ST’fTO 

5l1 I m nfi5®t^ 

^tTOsn 0“ »r^i* m '^rn 

<?rt1%?:^ I c^-c^R '^'^51 ^51 n^ftc^ 

nf^n^ if^« ^st’f ^t5i »ftc^ff^tc?i^( ’Ri m 

^ f%l «5i?«i ?i 

51^ ^rfirt?i ^ sri I >-«,^ T-t ^tsr-'st^ 

‘^R*! vflt 'IWTC^ ^-T (liidden) ’IK^ I 
2-18. (Laf'nr tieut o^ fusion) ! 

•^'f'1'<|'f35R r,<fW’f -:1 ^f<^^ C-tM ^<-5t 

■*^f^si T^^r ^K^r*”'^f-Tiic^. C^-Tir^K -^ir-.Tv;; ''*?!C‘i 

%'§> ’litt’f ’f&fRii ^>i--^iri ^«11 I 

f>T f^. .AJf. ff’Sjif^cTs ®ri'''v<i^-I- 5i(T^i <j ^\zm 4i(«if^ i 

.fit ’f'q.-rifC'i c^R ^’.i'TW'iitTR »<7:=^ ■^■t^OTin 
'•fi <ptV<i ■‘f'l5'( ^'tC'*'^<T^Ttr''.H-if*"' <f<ri ^T 4iRf<i 

^'i(\9i <^R--;5:tn *^<^1 I 

^^rciTir 5fR-i5t^ 80 I M ''t ..-^ 

0° c^srs laT^^mim i srfR o* c^f*^i:.5t^ ^:R'sif3iT?i i .sttt^ 
^cs) 80 stn ti^riH ^t%c^ i 

c^f'^i ^f^cTc§ c^r^c «TW3rn( i »5rfR ^ffkis (•’’c 

^T’f^itirr^ 1 'ifiR ^c5t^ ^rc^ i ^t<?pi vfit a 
'«rcw 80 ^iTcrf^ c<sii "^i'f i ^ 

vflt 0"C ^'TOT3iT’5( ^5*1 -^tf’fC^T I 

^5>|C^ ^sIC^P ’(fa'f^ ^n SIJR 80 

^t*f 1 -sTiio?, o^C ^tnsrtiifR l -stir 

o'C -^fWiim 1 8o 



^ '^ft^trsT isP^K 

I CTr?^ 3 Ib=453-6 gms vflTv 1 B. Th. U.~252 calories. • 


ftr\ 

f^. ’f’^if^r® - 252 ~ 


-144 B. Th. U. 

. 2-19. ft«r«l W -sMOTr ^ (Deter 

mination of latent heat of fusion of ice by the method of 
mixture) : 

v£|^-f5 m S I 

'®rf75Tp5^f5?:T (wire-guage^ f^flTl 

5r^C<[ 1 ^TRf^f^'^rC^<I » 'ST'-t I 

/t 5?C 6 '9^i{ ^i><iHl I 

•'ftdff^f^T< ■^'{•^'■'•i-l* '•■f’tVTlii I 

'J-T114 j^fS* ^r<Il <pf^^1 "StStTlf^ 

Cipf^i^l lf1 a il-t' 5J(CV^iW<^ WCl-ll 
<t%i '^fc? viT^ i ’tf^r'?. >£[^^ 

&c^4 ^vrin »ifiw I w ^'A'? ^tfri^ii ^T^r<'f<!r5{ 

'^ff^ltlil -i^T I 

'«lC''f'»P] <'H^! ■<plf^ir^ivfj;r<i vi):<f.T ■i.t''lNI3r! 5ft« 

^^fMfif'9^*i ^<1J •■'iis^'e-^i.^? 

^■?^| 3f9^1 I 


^1*1*11 1 ^ 

AV cal. 

—wi] gms. 

grns. 

4Jt^f^lf^^T?l -f ^ m 3 gms 

^T'‘1^T3ii = r,‘' C 1 ’fCU 

■-fltc^f^T^^^t^r ■^T: -'5 I 
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[ A copper calorimeter weighs 112'5gms. and with certain 
amount of water ifc weighs 187‘5 gms. The temperature of' 
water is 30®C. When a few pieces of ice are dropped in 
water, the temperature falls to 24'5'C. When the calorimeter 
is re-weighed it was found to he 192 gms. It the sp. heat ot 
copper be 0*1, calcii^fitc the latent heat of fusion of ice. ] 

^ 1 «it=T^T^-L cal. 

187 5 —112*5 = 75 gms. 

„ = 192-187 5 = 4*5 „ 

= 4*5 L cal. 

9f5il 24*5°C 

= '5'C5l^ X ^■T^'siriit^ 

= 4*5 X (24-5 - 0 1 = 4-5 X 24 5 - 110*25 cnl. 

= 4 5 L4- liO 25 cal 

= i< X '«n! '«Tx xTlw^i^ 

= 112 5x01 Xf 30-24 51 
= 112 5x0*1x55 
-■--61 o7 cal. 

= 75 X',30-24*5' 

= 75x5*5 
= 412*5 cal 

.*. ^1^1 = 4i:*5+61*87 

= 474*37 cal 

4*5 L-hn0*25= 474*37 
4*5 L = 364*12 

1*. L = = 80 9 cal. 

4 5 





(2) 2*86 gms 'fisfcsi^ ?RW 35"C ■®t»mtait9 45 gms 

’C^Ts(c^^f^cw«ii1 c^-^jt^rf^Wrc?^ 

^->rsr 7 5 gms. 25'’C ^«r 

C^C5T^ 'Sits "^ts 0’5 ??C®I I 

[ A piece of icc weighing 2*86 gms. is dropped into 45 gms 
of an oil at SS^C. The water-equivalent of the ■.-alorimcter 
containing the oil IS 7 5 gms The final temperature of the 
oil 1 ^ 25‘’C. If the sp. heat of the oil be 0 5, calculate the 
latent heat of fusion of ice. ] 

^ I 2’86 gms N5t’f=2*86xL cal. 

2-86 gras ^511 0°C ^^Z-i 25"C 

?iC'jr-54^ ■sfn=2’8h (25 -- Oj 

=-286x25 = 71-5 cal. 

4(^1; ^T<t= X «mT3rf^ 

---7 5x(35- 25) 

- 7-5 10 


CT'4 s-TX'sn: ■fTSX'v«('i;;T3if;| 

=-45x 0 5'/ (35 -25i 
~ 45x 0 5'' 10 
= 225 cal. 

act (.'*1 [i? Vtf;. -? n = r.5lTB^ ■'1 fwi * IT 
r* 2-86 X L-h71-5 -.= 75-f 22^ 

-■ 3('0 

2 86xL = 228‘"' 

■■• L-f.l^=79Hc,.l I -915 I 

i on 

(31 lO^C I'lT'i'iia 5 gins 39 C 20 gms 

^c-T ^^'*11 74 y ^Tw.^ ^C'r’<j 

^tc^ y 

[ '5I1S '‘STJ^O’S vyTv 51'-'-;.:4^ sTt*J-W = 80 cal j 

[ 5 gms. of ice at - 10°C are mixed with 20 gms, of water 
at 39'C. Will all ice melt y If so, what is the final 
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temperature of the mixture ? Sp. heat of ice=0*5' and 
latent heat of fusion of ice = 80 cal. ] 

■ ^ I CifCST - 10°C 0”C ^t’l* 

vii^N «jf« cstrrc’T 80 cal. 

I vat 'sc< 

^ = v»i} X sTi: '41: 

X ^T’*.>(t>iiT< 

-5x0-5x[0-( 10)] 

^5x 0 5x lO 
= 25 cal. 

’91:^W = 5 X 80 - 400 cal. 

Oirt = 400+25 = 425 cal 

20 gms ?tc« 0°C ■^1^)'-it3ii fR C4I^ 

=-- 20 X (39 - 0) - 20 X 39 = 780 cal. 

C^ZV'p <(TSr ^Ti '^rC'-t'-'fl 

«^^TC^?Cif4n ’tfsIC^‘ilr^ C^'sifvsR^i''iT’f 

TfT^tlil -^S 4f^C<l I 
^T^-F, •S'Csi^ C-l^ «T^*U1|| t°C. ‘‘FTC^? 

^mtail 39'C 5rc« fC sm ^I^==20x 1 39 - n 

=-780- 20x t cal. 

-10“C 0“C '^[’'I'^fni 

= 25 cal [ >:zn m J I 

5|5?n5:5^^ vst^=5x80=400 cal. 

^1 ®icst'^ O’C iX m ^i:iqT??4i5f 

v5r=^ 5X(( -0; = 5x t cal. 

'^^‘il4, ;80-20xt=425+5xt 
'«i^^|, 25 i = 355 

« 

.*. {=??^^-i4-2X. 

2 ? 
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c’^r ^ TifiBfvs ^f<T *tf? 3 Tt*f ’>'111 ^ir vit?ffi¥ 

: — 

(1) 4rt«Tf?f;- 4rr5r 1 C 'sMsr ti ?r?r.^ C’r-^tl'1^ 

«s2fCTr«f’T ^r.5T I 

(‘j) •rt%s i f'S insiMiipfiicv 

ci-'®i’c*tii ^f35'r,7'is «rt^r5f ^jcvf i 

(••)) iriTif: ini),(»oi( j*F ^r^iFis! irf^ cu-^W? 

tfrc^t»*T ^ I’Sf ^r,s] I 

1 ^»r iaw=^-2r»2 ’Frr^ff^ i 

^r'l : - 

CMr:'*f ^r: 

m'l v«^'F i"r; ■■■jf'^.v ®.j( ^ n 

^'•'" ^t*rt «* ri** •* 

dlTIf© sj«’«rT13Ji3'il I ^rfc O’?'*? I 

uT i. --J?r ‘y/F 5-^ -£<9 £ ■^Cf'C<‘< 'Mr.*'‘1V F yjj I 

^I’t^f’csi ^9r ^,n--. / i“ ^r®(ajf.?i ^ :.:^<! 

- „A ' /. 

; (.3?w r 'Si’fsr.iSi ■-jf'i;'? ^'7 (ji ^'t 'StsfC’P 

'{-’?i i 0 '®’*r»ir-si «"• ./'i-v5,*r '5t$( 

■JS 5:>'3r J C «?-?-> SI i 

■Tr^sir^lfs '?**! : -.\ lil*^^; U «rf:*1“‘T ’sir^fl’T-'Sf^'PS 

^?c*i ’fTfiiUfsif'®^ A ’F'5'V '®;''i B 4'? 4- ^1*! I 

^$'1 T’fg m «21 t*i ’pc'< 

suri^ C4R ^iW’F ^sr *rt ! 'sfnc-i^ <c^r i 

<nriv sTsfCB-sf ;—^MsTiair’? •/'Pl’iiR®! *1^8'?'^’! -ff-SUl C4f^ 

■p{irfr,«S« ♦a^’F 'S^Ci’F CSf- 

'src^r^ ^?K i 

^usp ^r^tcinr 5?t«r.^r*r HO-’PTt'Sif^ 'St'rcsr i 

16 
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1. ;~(i) («) 

<iii) |l5"r «rrtR '&w^ (iv) ®fW (▼) ®t*t'3rrfir5i '« (▼>) i 

[Define the following terms ; (i) Specific heat (ii) Calorie (iii) British 
thermal unit (iv) Therm (v) Thermal capacity (▼!) Water-equivalent. ] 

CTt* I f^(i) (a) 

i ^tPf ? 

ctm ^15=t fsr'fc’i-i ^ • 

[ Define ‘specific heat’ of a substance In wbai way, if at all, does it 
depend on (a) the unit of mass employed and (b^ the scale of temperatuie 
used. 

Describe a method of doterm’.ning the specific beat of a sohd 

r If S (Comp) VJC2 ] 

B ioo “0 '''e ^l®'Q d>>i! <?n- 

!{<Hp ?f5?fsi 74^1 7 

[Why does a pound of non melt rnoie icc than a 7 >ound of load being 
it a same tomporaturo of lOO'Cy ? ] 

4. 3f:<J Jf3[R "ill®- f4 f«':( ? 

[Will the temperature bo dilleicnt if same quantity of heal is suj'pliod tu 

different substances of same mass ? J 

5. 5l‘t5,!fs«l S BiSI-JfH ’JC^l ? Ijr^i 'n‘^41 U 7 

[What do you mean by tlieriml capacity and water-equivalont of a body 7 
Wbat 18 the difference between the two 7 1 fJ/. S. (Cofiip) 1960, 196^' J 

6. \ •Ji'f’If'l si!C«’f‘44 008’— 4’’ I <5r*''>5lif^«t4 ri?!»r I 

*®''1 ^ 5*r w,'5j'’sr<j 

■*ir«!i I ':j% h'5 c^®n c’t^ i -f 4i<^ 4 ^ 1 

[ Explain ‘Spoeihc heat of lead la 0 OB’. Define ‘Thermal capacity’. 

Two exactly sim lar kettles—one containing water and the other an equal 
mass of milk are placed side bw siJo on fire. The rise of timpcratuTO of iilk 
is found to ta’.i place at n quicker raft luan in the caso of water. Explain. J 

r JS: ti. Eravt. 1960 ] 

7. i ^ ’T*f*rl : (4) 

. fSiStr^l I®') 4^w '-Si .T^f44 (Tf/ ^r’’fr'44 I 

% 

f Desciibe in detail the methods of determining the following : (a) Watci- 
cTiUivalant of a caloiiraefcor. (fij SpeciHo boat of a solid, (e) Sp. heat of n 
lifpiid ] [ cf- /-f. S. Exam. 19C0 J 

8. I^sref^sj-S ■4’J?—(i) 75 gins Ifi'O 

.WO-a (ii) 36 lbs 8HC4- CO'F ?W212*P ^ 4^!:^ (iii) 6 litres 
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16"0 80^ ^ ^Rrcxs (iv) 7 gms 16"0 f^ 5KWO •{% 

^t; ^:-o*i) I 

[ Oalcalate the heat absorbed in the following oases ; («) To raise 76 gms 
of water from 1G*0 to 100®0 ; (xj) lbs of water from 60®F to 212"P j 
(iii) 6 litres of water from 16“C to 80”0 ; (iv) 7 gms of copper from 16*0 
to 200“0. ( sp. bt. of Cu -O-l) 3 • 

r Ans. (i) 6B00 cal i (ii) D472 B. Th. U. t (iii) 826,000 cal. ; (it) 129*6 cal. ] 

9. fsTsfsifst® c^3j (i) i6"0 

200 gma 100“C 100 gms ^tail ^rnTfad 19“0-fl 

: (ii) iG“o 100 gms ‘J9"o^mf3rr^ soogms^frjii 

^(‘“Sjfnrl 23”C.A '^frs ; (lii) PO’P '5f<’fs|t3f^ J*26 lb. 200'1‘’ 
1 lb ’ff-’.X' tsf-rrrsn £8’6*p.«fl i 

[ CuU’ulat'* the apocidc boat of metals m the following cases ; (i) 100 
gms of oop])or at 100“C when diuppcd into 200gnis of water at 15°G, the 
tetri)mature of water becaipo 19®C . iii) SOO gms of load at Oy’C when dropped 
into lOO gms of vfatfT at IG^C, the ternpciarnro of water become 28“0 ; (lu) 111* 
'jf iQOH'iity ot 200°^ will'll misod with 1 bij lbs of watei at r»0“K, the tempeia- 
ture of water became 58 S^P J [ 4ns. (i) *0988 i tii) *0807 ; (iii) *0299^ 

30 -'i-'ffe 'If-i litres I 1 8 gras/htre .i’l* CTfsTr^-* 

, 0? ^irrC’f' 50“0 <$r't5|r3|?’r J,?:r5i V 

»: r'’ 7 I '1' -r- X5i0 24 * 

[ A fcoru contains 60 lities of air at 40^0 weighing 1 8 gms/htro How 
Tiiiu'li hc-it IS nquiTcJ to raise the tempciatiiiu of the air to 50^0 ? Tp. beat 
of air-0 24 ] f Ane. 15C cal ' 

'Si !iO“G «'l<''3[t35f<i 50 gms .S’4iD ^^1:31 t-fsi l ^ Tflrg 12”C 

vsrbU I 40 gms fsifas^ ’^mraii 40“O nTaifiJ--? iBfp:- 

•M I 

[ A \ea3ol contains 40 gms of water at 12“C. Into this water are added 
50 gms of water at SCG. The final tonijUraturu <<f the mixture is 4G'’C. 
Calculate wator-equivalent of the vessel. ] [ Ans. 10 gms 1 

. 'fe 100 gr^jL .5415 122"C ^f’lsifainr ‘28'C 

800 gms C45t1 S3f?l I df 60 gms dl-^f -StsTi'^ 4 fll'-H'! 

I fii-'ai£*r4 so-c, ^i!5if<; ooo 

[ A body of mass 100 gms is boated to 122*0 and is quickly imiLcrsed inU 
oOO gms of water, at 28*0, contained in ’a copper caloriinetoi of mass uO gms, 
Tbo final common temiierature attained is 80*0. If the s|*eciiic beat of 
copper be 0 09, calculate that of the material of the body. ] 

[If. S, (comp) 1963 J [ An?. 'OGC } 






'"'tt. *111^18(rO 600 gas. W>lWfC5t 

80 gmt'i :?str»pr ^tsrl? tw «if® pin'C's loo oaioms ^r*t ^c'® nirs 

^mrl ft9l »5 t ?r^:f i sfsir^ir ’fS;rfrf ^ ^irfnr^ t 

{ A copper vesBel of watier equivalent 60 gme., contains 600 gms of water at 
80*0. A Bunsen burner, adjusted to supply 100 calories per second is used to 
hsat the vessel. Oalci^ \te the time icqiiiied to raise the water to the boiling 
point. } [ \nB. 7 min. 42 sec. J 

14. 300*0 80 gms ‘20*0 200 gms 

:*f^ ■‘S^ f'l'f*' "<< I ‘“'5' 50 gms Cs^tS’f’T 'Tfca 

f^ts I !:?i!tt4«!;-012 

*[ 80 gms of non at 300*0 aio dripped inuo 200 gina of water .it 20*0 I’Jie 
water was contained in an non vc£'>t>l weighing 50 gms Oalui.lale the tem¬ 
perature of tlie mixture Sp heat (.f iron-=0’12 ] F Ans. 28 ] 

I.*! cf-FlS 200 gms 'eWR'I tlltMiSf ssiPlg 0"G '5I''!5i'fT'.'l 350 Jf]!*- 

c^e*i I ^rfi* ^ ?'*T' <■[< <f\ If 

•,'«‘;trrrsi {50*0 f'T, 'SZ< «• ‘-H*: ■‘t'1 I ■ "V; ;i;-« -osi, 

m 

[ A ball fif j'hilinum who e uii'a is JOO grns la removed fr mi a fiir»iiieo am* 
.'umerHiid u, 15'J grii.i ol watfr at fl^O Supposing the water to pnin alMjf:'t 
teat phitiiiiiui hall loseo and if the tl■n)porutu^o of the wt Jrr iisch t'» q0“( 
'loterrainH tbr temp.'*ratuio of Use lui'incc 3p beat of platiniini 'OSl 1 

I 4tit. 7r.r> 8*0 j 

3<:|^ 2W gms H 4fei 300“§ i' • JtUci 4 ’io *1 i <1, nt '• 

‘2 l0 gras i''?'’ C’r'f'l 4* !•’ ' '/••'S! * vSft* 0 ’ 

0*0 " J tf’-M ? '•rs ir »' 

.*1 l]ri v;., ^ 1,1,11., 14 j - Q (jO \ 


'•2u0 {,mfl of lend ar'» heatea upti i and droppei mr* >> i eo , ininp 
200 gms of a liq"i'’ ff sp. hentO.'i lf..tbe initial temp'-ratiir*'. . Ji,o liqu.d 
/ BTC 0“C. find its l.jttl teriijioiatiiri, oss’inung tliat the vesiwu {h.ru not ahstn h 
any boat tip, heat ..1 lead—0 O:?! [ i/ S' tliinm. i'/tfrt ] [ Anj .0 GG"t i 

17. t rJi-i'r v.,f?37 4| f*- :-vM.Z^ ? 

^ (i) uOO gms. 8.V’C' 95*0 : 

(a) 4 lb. 100“h’ *ir-a 212*1'’ ' 4 rf?ic^ I 

[Which one of the two following, cases requires greater quantity 
of bent ? 

[it To heat 500 gms of water from 86*0 to 96*0. 

(ii) To heat 4 lbs of water from 100“JP to 212*F. ] 

f Ans. J 

IS. 0*54 «ri; Ji*^® 29*0 ^4*10'86'«ft; ®t; *1"^^ irc 

ifl '-F ^*7 fspffciil ?tei i fsimii 17*0 

itsr^i I v{fii5ftr*r4 '4^ ? 






A liquid d 8p. heat O’dd and temperatnre 29”0 was mixed vith 
liquid of .sp. heat 0*86 and temperature 11*0. The final temperaturi^, the 
mixture was 17*0. In what proportion were the liquids mixed t J [Ani; 1,: 81 



19. 60 lb. 'e^rrsT^ 'srsrnj so gallons i 

Anw I 

52"P, <1? ^f*iiR;5Tq 

tir*! f^? JfirEJK «T'15J^5fJ«480 ^Th. U./o ft: 1 gallon 

“10 lbs ifsiK 'srn-'01 


'[ What volume of coal gas. having a calorilio value of 480 B. Th. U. per 
o. ft will be needed to heat 80 gallons of water, contained in a copper boiler 
weighing GO lbs, from 62*1)’ to boiling point ? 1 gallon of water weighs 
10 lbs ; SpeciHc boat of copper =0 1 J [ Ans. 102 c ft. ] 

20 nuT'-T ■'p'C*!'' -freirJtCwiT nsiEq-T 80 calories 

H *3^=11 f»i ? V 

[ What iH latent beat of fusion of a substance ? What is meant by ‘latent’ 
heat of m of I'jo la HO calones’? 1 \ II. 8 Kxavi iUftJ ] 


21 -f','" ■=i4C»('j '■‘*1^5 ■? < i 

De-'cribi! a luetbud of doterniiuing the latent heat of fusion of ice, ] 

22. ..vTiffl. it's: 4f<r-r__o“0 ff»!a!5f4 100 211151 5T 0*1’ 

whil,''-.! 1 KK) MtJf “ 

Wbich ono pioducofl luoro cold--100 gtns of ico at lif'C or 100 glIi^ . t 
wator at 0"0 ? j 

«)'• ’f'SlSI WiR ft nf«{ t^’l $!.5J I ’ffsT-ti 

«n'pc! T5p!5,f«i(i 0*0 'itfSi I ’:<ii '/ 

I Kqual quantities of hot watei and loo were mixed. When the ite Uioluid 
the emporaturo of tbt mixture was found to be 0*0. What was ihe tempoia- 
tmo of the h^t water ‘‘ j [ Ans. 80*{* j 

2j. 40*0 200 guib ®fsRC'<i i0''t5 \51’‘''4'C4;’'3 51*1 ‘t'f'ICyi 5?‘p 

jfrJT ? ^ 

( llow much 'ice is to be mixeiJ with 200 gais of water to bring down its 
mpeiature from 40*G to 10“C ? J [Anc. GG (> gms.j 

sc 

2.’i 2 gms ■«'.’?<! 46"C 'jsf^sifaii-l 4 gms v.s 14 

44 , 

[ What will be cho result of mixing 2 gms of ice with 4 gma of watei at 
? ] [ Ans. All ice w»ll melt and final temp, will b« G fi*0 ] 

26 20*0 'atifltarr^ loo gms v m?.** . 

'9Rt¥ “282*0 ; f&q ?(?RCq4 -14 cal, «rf; 'St: “*05. 
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t Hoir much heat is required to melt 100 gms of tin at SO^O ? Melting 
point of tin—282*0 ; latent heat of fusion of tin—14 cal. Sp. heat of tin—‘OS.] 

[ Ans. 2460 oal. ] 

27. 40*C 100 gms 5fC?l 10 gms OFSfl i 

«t*urrai ^ ? 

C 10 gms of ice are dropped into 100 gms of "wator at 40*0. What will be 
the final temperature of %ter V ] f Ans. 29'09'C ] 

28. 250 gms 100*0 

^.^ipSlnS^T rr*I 81 5 gms’r?Pri 

'S| ’Sf''’ ? 

[ A piece of iron weighing 250 gins is heated i>j;to 100°C and !« diopped 
into the cavity of a block of ice .As n result 34'5 jjms of leo ni'li .1. Oal- 
riilate the ap. heat of iron. ] [ \.ns. O'll [ 

29. 100*0 ■'Si'rai'ttism 8 Ihs is.SnC 0^0 ■ai'"2 Hu ' i" 

f'P 3^:^ ? [ «if; ^;=0‘1, ■^"v - ro cal/,>T-i. • 

[ What IS the result of mixing 8 IIjs of eoppei at 100*0 >\ilb 2 lbs of ico at 
0*0 ? Sp. heat of copper =^0 1, latent h>‘i*t of fusion of ice- 80 cal/gra ! 

[ TJ S. Kxnvi. J'J6J ] [ Ans. J lb 

80. «!« f« ? ». *, - .-"O *-?: 

v:»r <®I-w lEfiTrvr ^'"iSr.rsi 50*0 / I '.S'! t'-P 

0 

iigripTi «^;|jr|e| ]0 gms 5^ '•f'S ^i'" 11 1 

•sTf: =o-6 j 5ii=r’-so cai/gm.) i 

t ''' 

[ Distinguish between ‘sensible’ heat 'latent* heat. State, in general (erm’> 
the efieeb of application of heat to ice, .Jay at - 8*0 until the temporatuie 
of 50*0 IB reached. 

Oalculaie the armiint of heat supplied in the above <'tie, if Uio mass of 
ice he 10 gms ( Sp. heat of ice-=-0 5, latent heat of fus.on of 100 --- 8 O cal/gm). 

I if, S. {comp.) I!>61] 1 Ans 3840 cal j 


[ Objective Type Qii#*''Hons 1 

fitsffsTfaf® nrr’l t-S'4 I c?f 

<3’!* 4i^«i (79iive •- 

fi) >i5fo< 83if4 

fi-r? '44 ? 

i, 

©; I •'■»f.=i-i '84:'%<r «f?r, *t5rfr^^.'5rfcvp^^< 


■5tr«4 I 
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(li) om ^ ^fsrjjR f 

I w '5?[, ^•ftrf’T, 'st^tsif^f c^ \ 

(ni) 0*0 ^^r^tatr^ ^=TpF 'yt*f «r5fR ^hsrtair^ 

I ^sf^tari ■'St^ari ?fJi C’^f^r 

sn 1 * 

(iv) ^ciT^«!ttf5T '•ic’p’i -sTr^^s -^rto «f5i tffsrai 

Tt^*r fV ? 

I ^fafCST, Sfi I 

(v) ‘^t^iR’ c*fr=T ^ rK'< ■a’F'^ ? 

I ^5i->ir3i^, i 

(vi) 100,000 ’SfT-’ll ^f’^*!f3f1 1“F ■‘Tr^irs 'S{cn,«>q 

r<p y 

rt; I !.;i;,^ ^jg»f , 

(\ii) -5rr='»'^in’r< Jif$i5 Ji?a-i (e*! >^f7,:^ i.4..i< <i{f*r 'tfs’i: ? 

I ^ ’•r?f[r*i<I. ^r7i.>,7, , flf '-f I;i<1 



[Expansion of Solids] 


'^3-1. ^Expansioji of 

solid when heated) : 

c^i, T^^^'<^ ^ iTifvf ^vfKsj vfi^ mm I 

( 1 ) mm , 

(2) r.WPC<fT Sf’rr^'l , 

(3) ^?iTw 2}>rr?i®t I 

’iri 1 

(1) ^tS? < Bar and Gauge) % 

A vii<FfS ■? t« W ^f'Q I B v‘4l‘f& <1 s a 

c?r5 ^1 1 A wsf^ ^TSi 

B-iiil «.'.^T 'ftiBili 

m (3-f '•{•v fuif) I 'f'm A sfsc^ 

'-^U^\ vt^l 

■^f>fC--:’ei *11 I "sTi'Ul 3r<5l 

'ACiJ 

I 

?ff»ir^ I =9,:f'-jin ^■^': 5 

^•9 C9 2{J?T:sK A-iT5f&9 ^HT^Jsr ^t9TC^ I 



"d^rtri '2fJi1’5j*i<5 
f53i 39F 



(2) 'ss 

fm ft?? ’ItC?! I 

’^t^' 'SfJftil ^"55?* 

?rr^c^ c^ ^51 
f^i m, 

?it5c^i& (3'^t fb^ ) I 

N ' 

w\?[ ^?<i 3\rsi 

%^\ 'srts&T^ fir^l ’if^^Il I 

c^wi?rr?rc?i 

'Jinil'*(.W't 'S!f^Kr.‘t<} w f/*r'3i- 
>Ks!?! '±[>1H‘=1 21(1 '51 A <1-^1 

c?r w 2ic^icn^‘ft»i Wc^<f 
vci? I 

3-2. ;2j5rt«*l ^I>51 S 

Hr»9 ?c>iT wf'tw ^'i’l 'iiiC’ii’l 4f*ic«i M»i; '_'!=fir *“’, v>ct; I 
'ma 5 .,<,i^t.{,^j<(i iTfi af<5ri -^rs^c?? i 

(1) 5M^3rci^^^iWs 

?Q *ita^ vfs A 6 s 'll*-'! 

( 35f fb’ij) I Q .%< >ic^ a^tcm i<<i‘ 

:-»iA-*fifC'^* ■■sf^rr^JCT'^ L^U -ir*' i P ■^ji’z n^fii >ic5? 

®T in (til I I ’■^5'4 ri; ’fTBl vfCS-l nW O k*^C'«i' '5|l ^'* 

^bicni ''4\^ Misn 4pir<5 nR4 ! Q 

mn:*! 41 ntlis^cn P-tn?S ^b4C4 btn f»r':4 ‘i;^" "tUK ??cn 

« 

^b4ft 4ir54l bs^lTbs^ I ^'f^Cn Q 2iri'i!*1 ^flJ i!n«^''»K4 

4Tfnr® ^C4 P-’2JTr<g<i bTcn *'^£>4 «-rsi4 o-W‘>h nfe>>A' f'-ito 
<rc4 I 4t^r4 ^r-sn PQ-vf'ar^ n^n '<^f^c^ otni C4 



Tb3i 3«' 
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5rrf^?n '^tc^ i ^ 

c^ pq-?q ^n ^'6^ F-^n bfc<!T <2prrf^^ ’ 



’•’"in'! C'"’?! -SPTK*! f^feS 
fbSi 3 ?f 

f:vr:«tT«^ Kf'sd >ir>j'i ^ts e?i?^i ^f?f ^I'-iTn-n’si #-' 

4 <| ^f<I-;7:=t (yt'i\\ 5itnT ^ ’^b'^ 
i-ifsa wi-yf ‘^r-i*? ^Ts'Cv'i^ I '^f’lis 5r?i .£f:q't6| 'it^< 

^?[T-£i5ir^ei Hfls^ I 

(2) ^fCs'-S ^aFSl ( Buckling of j 

l'*-iactallic .t'lp ) I 

f’'T4 « fi^irr^i '>jtf5 rr* (rivet ) 



'•'irM'i c«^f5| 'src^^Fl (?t^ 


fbli 3^ 


's.Tw^^tchi I iT'Si ‘«rTf<pr=i I -yf^'r 

3^ fbC'Ii r.^^^ ^iZ7[ I fl^r 



'« ^ '«rmi ^3sr®t^ ^ iTff, 

# 

’wfsT *fN5 c’nwri I 
^ststsl ^3F^1 cvr^ c^ ^’Tff I 

^5^t<^, Mj mm C5ft^1 C<% I 

3-3. (2i5mi*l '©«fHir ( Co-efficient of linear expansion 

of solids ); 

t2ff^ bfc^r 'srfe 1“ f5fl ■^TOiaji w ^iffc«M c^ 
sprr^^i ’^51 ^ n*ftc<=^ 'S'rt^ i 

^ (71 >2r{^ (i^c^- fre T'J ^l♦^3^tc<^fl!f^^!■^I *r»rtc’^if 

'.^ ^f^r i’^ ntrirXii tvr*; f «'rt« ■<c*'i i 

'^rr'tfsr^ «■ C 'sr^^iifal’' Kj 'si^r <71 vitf^pj'. 

1 0 ^I’tii.rai -aS -pfaceT c’f ♦tt'S^!; ^if*! ijr»ir?f«» 

'i-f ’SJt'i’N I ^sis^'^i iii’rf’ii'p m c, ^t*i>itail^ 

'ii'r’»r’ii: <r<i; I vt;V •piflc'i cvf’^r ^Mitr*! *i*fa7ir'<^ 

>f fitf^itsi'F <1CJ ^^.3 »i I 1 

’C ^'fTi /j -jmiTii rifw 

4r^^l fij C 4fi3C=^ Mt Zy. 

4t!:^;^, ' fi: -11) C TH^ti?[i 1'1 =^- L^ - Zi 

^i;4rs „ „ „ „ sif'-«> .^44 ^vic^ 

h 

rc '•i^i'sitlil ■^51 'tif'' ^»|<lT2f5lT<I®l 

l\it2~t\) 

' ' «rr*4f^4 Mrx^T<^viT74j 

: i^=--ly{l-^<u.,--t^)\ 
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«srwi 

br<& «2W?r«i '®«tt^ f^?r ^ in—fip^ ^t^iaitaii^' 
jsm:^ ^ I 

c^^5(, C9n?t?[ ^«t^j '2f>it^'i 's*tt^ '000012 ■<^f^c^' c^ 

1 cm. ^1 1 it. ^11 yard »r« TC ^T'lTOI ^ 

000012 cm. *0(^0012 it. A\ 000012 yard ^sfC^T l 

;smT3i1 vii-tc^ ^?ll 5r>i ^r< ’SIT^ '5tT5!TW1 

! (Pf{Cf'^- rF.= ^ ''C, flC&’^ (.^{\i\A ■''{^t<‘=l 

*000012 X •; -- '0000067 i 


9^tZ,9Vs sr5fr?‘l ^ifil^l 


"l*f!') 

) 

-vit-'' 1^50 c^n'! 

m?!! 5pT: 

1'',’ 

0';ooh) 

otioon 


000012 

•00(H)067 


CMOOll 

0000061 

•ir-o 

000017 

0000097 

f’^vi «H . 

•000018 

' 00001 


OOoOOfN'' 

'0000005 

1 


■ 




!i) -;Rt<; 

200 C rt'1‘31'!'’i’ i'n'A 

Vf5 O'C 

'■^OO'bS 

2 metres I 

cms i>?| 1 bt>4T 


«r>iT?f®i A- i r 

[ A copi'i f Far is 2 me. -. s ionrj at O'C. It its temperature 
IS laisrd to 200"C, its length becoracft 200'e8 cms. What is 
the n.o-ei6c.ient of linear expansion oi copper y j 
''$ 1 /i' - 2 metres - 200 cms. 

/g — 2U) 68 erns. 

£,- 0 C 

£2~-=20 u"C 
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J^'ii-r^^Qo-es-apo^ j68 

^i(fi!*-«i) 200 \ 260 -- 0 ) 200 x 200 n 

^68 

4 

=17 >#ur'- 

(2) 68“F 8 it. M’S! i 

'0000094 fg'^rt w\t I ] 

f A motal bar !S 8 ft. loiio at 68'’F. How iriiicb expansion 
in length would take place at llO^Fv < lot the metal 
= '00000^4 per^F. ] 

7;wvff 

.-sjrvdi'^ V'lf < 






d' Lid - e.8) 

'iivj<5}, - •0(JOOiM4 X b X 4 ' 

-- t'0315S4 A. 


5 


(3) 39'’!'' Ji'Cv* 

.mil. Ff«t 

=--0'0.!0029 pc.- "C. 


!‘)0X 'iri-in; 'iS'i v-jj 


CrfVTJ 

<!>"<r ' \ -n >• *y * ^ 


t What must be the lengtli ot a r<'.i of iinc ai p9'F, ij 
Its length IS to increase by 3 inin., when the temperature 
is raised to il'O'C =t lor :::me —0^00029 per C. '■ 

• [ H. S. Exam., 1960 ] 

^1 59'F "?tT4T3irc't cw -^rc^ 




» C^F-32 

5 9 

F = 59 , ^ 9 “ “J 


-=3 .-. C=15' 
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^tc^, 0-5=? X -000029 X (100 -15) 

[ bf^l] 

^'<r^1, 0'5 = Z '* '000029 X 85 


, 0-5 

•000029x85 


0*5 X 10‘ 
29x85 


5x]0» 

29x35 


= 202'9 cm 


'Sfrw-f ^«rq1=202'9 cm. 

[ f^f®g Ttf-'R I ] 

3-4. '©«ttW ( Co-cHicient of surface 


.’xpansion ) S 

•tffs 'Slf® 1' ^ru c^- 

C^rs ?;Jit'll 5^ c^li SP\U^ S=ti^ i 

^i;S^', ij^C ■^minra cm '<rs^ cnc^^ Si 

^p>: “f mtHi c‘2’C-v£) C^-ri5^«1 Sg. 

(f2-f,rc -smm o>ii iifm'7«i--=S2-Si 

„ . „ „ CWK^il 2}JTN«1 


_ S, - St 




I'C 


i >2 - Si 
S]U 2 -ti) 


^rvf c’^. s'rrf r> {) < 1=^1 m tz^ 

//= *^2 -^1 .= 

S 1 (to ■“ f 3 ) 'IffVffH'l^ >. ■'( X ^ f T«4t^ 1 ^fijh 
WI,S 2 -Si--//S,(t 2 --t,) 

.'. SB-SiU-fAto-ti)} 

[ S Ctf^J •ZTf’if ■il’SCs^'^ 2fT‘<(f^^ 

o“c 'r'I’^ifiit?! firr'-<if^;«p o"c i{i 

v<i5rj{ ap# ;;i;i i ] 
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^sj’rr® ^ c^pappc^fs';. 

TO i*' 

c^rrfhr c'*f3f fiprr^«i *000024 ^r?( d 

1 sq. cm. ^1 1 sq. yd. '411 sq. ft. CSftfT^ O^ l^C 
WZ^ miw.^ *000024 sq. cm. ?(1 *000024 sq. |d. ^ (XX)024 sq. ft. 
’(i^n 1 ^91 

<3 X 000024 = *0000134. 

3-[*. ( Co efficient of volume 

expansion ) % 

r f®5fl '*i*tTC’t?i o\ 

2f^i<i‘i'5’! 4*ii . 

'll r-uiJi c^Ti^cufs h ' 


ti"C imfcr-i m“*^ v &ph.Tc ) 

Vi 4pl'i tg'C-il Va- 


iq-i-ii*^, [t.2- ti}"C T-flTOl “jtVs '5ft9'?ir 54^r<i‘l =V^-V, 

., „ , „ 'sir^'vjv.! Tiffi;-*^ .2rw«t 

_*v.>-v, 

Vi 

V.. -Vi 

" ■■ ViUs,-t,*) 

' ^fvr ;' ( ’tPii) n^\ «ir<, 


rc 


Vi(fa “ti > 'ZlNrX^ ^liTMX -•.|'1^1!3|| 

W1, Vg - V1 ■= /'V1 (fa - t^) 

Va = Vv|l + ;(ta“fi)f 

t^Totl '4i (.=^1(5^4 

sm ’000036 C^ i c.c <11 1 c.tt '^\ 1 c. yd. 

C<4T^T=1 r.5tf5i-<f Yc -jlku* 5ivit^^r4 ’000036 c.c. *11 'OOOOSo 

c. ft. ’41 *000036 c. yd. -eT^vf-iiT?! ^’^44 

IX *000036=*00002. 
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3^6* <sW?[i:«(?r fe«l '©«rtwi (Relation between; 

» 

''Jtibsi three co-efBcients of expansion) s 
^ ■ CTf=? ’fwTc<'?r c^3i 'e 

V?|1 i3'<i 16 Mf 'e 1 cm , 

Cf-ai?F?f 1 s-q.cm. 


>?f»r rC 'Q 

(l + ’t) I [^t> ^ 'S't'f^ 

=< ’fsll ] 


X •. I m = (1 + X i*-® 

= I +2^ +<*'* 

-- J +2< [ < C5t^ "i‘'C4 

X'3t5^ <P‘<I ^{?l 1 

'XJ* 1 ^CT-5 sq. cm. 

ft 

H'i, •ai* S ^f'5 

^7.?ir*x ^--s' Yiyit'i't^ c^'ii 2j’ir<i®t “s'licxx i ^^ili^, 

' /*• -= 2 < ==- 2 X trfXf V( l'*-»- I 

*^T^N 1 cm. ^wv<r, <9^'^ «ie\lMig 

» 

Xti *.*i-- I c c. 






i(-i*<'i~a': rc cif** ^vr^i'T, I'’? ^ ^^^,7 




'<Truj 


tn (Ir-^Vr**:; , 

^V»lT»^<prf'4^X = (l + x)**-] +3=( + 3x“ + <<“ 


-l+3=c ^r'W 8f* » 


‘5i'<r’, ^\^^^*^ (5q'M^<l = 3’t 

?i'?{tcf4 ''4’rr^'ft 

«robs y=3< 

=3x^if<n 

x ==^/2 = y/3 


vy<ri-v 



' ^ 

• • 1 

w t i 

3-7. ^ffs«t *l»l5«6t br<J «wfirt (Oe^itei-.' 

• * f, ' . 

tion of co-cfficicnt of linear expansion of solid) : 

^ «2rw 

«®rt^ I 3 « 5 ^'n fkas ^ ^ ^ I 

% J CFr« I c^ 

Jr'S 

AB ^tCW I ^9-2ttTf B 

I ■^’tC?!^ 'Sft^ 

'(•§1 fw?l '-^^I viJ^N 

c&ttfisj I r;bK«^ 

^ ^ci5 'i^fB t&:5 'sfri'? 1 
fw^i '4'A cbtr^ ■«iC’f*t ntt-f 
A'^\ ^Cbn f»lf f«r^j 

’trni I '^t’^i^Bi cbics ^sfB fK-': 

1^5ii *Ti ^‘5*1? Tg 

j(^twi ^nr I G ^tcb^ <'.?f^ Vi!>‘r^ 

f^si 'srrcfe' I 

c^ sfWtR^ ^1 ci^M fK5l wc9< «Jt« 
’^4'<-f^c'® ntr<j I 

s 

AB ^ratB^r 't^i) m (1) \ f^^t? ^iri 

v£i^fBw’« wi I m\ «T^^t3it c^tf^l («i) I 

Jt'SfB J'CFftvg? *fj WT'S^ 

A fiffS ^ilte I ’ir^ 51'Q I \ 

♦IBl I CTJtCvS? %SI I 

Ti vhtn Ta ^4 i w ^ 



fb'ii 3g 






; ^’Warl («*) <trk ^ i ^ ^ «rtr<tWr?f 

♦' ^ 

;%»rW ^*Wir! %#-r ^ to ^Tc^ni ^ i 

CTOtt5[^^ ’Tl TOt^ A fiftC^? TO *^< I 

CTOtft^fc?!^ "it^ %^us «rti:^f? *lt^ m ^(sf&^ bt^j 

'fifTO«l I a;. 

'TO^I Wff^, 

^ ^_= ^' _ 

bi^j x’^<i^t3[i ^f% / (t2 -«1) 

^rf-^ m^^1 

Wk ^\ I 

3-8. ^fesi i2r5rr?ic*t« aJjsit’f I 

tfi?f^Trfl‘ 'Q'srsfw f^'arhi 

<2i?:^N c«ff^c^ *119^115it^ I ^r5itc*f?i ^^1^18 ^fliT 

n5rr?:<^ m\^‘\ «^t:^ -<f\m^ i oh 
c=Fr=( c’spcn ^r^ircft^ '^srcsr^ ^f^*<i oh oci; 

^5'. I 

^*i s 

(5^5) C<^.m «TttW ^f'T^ 

5^ I ^T^r*! ^l ^OT51 b?’.s:-<l 




:^0,!3iili il 

. —— 

O 


C*J*=l ^ 

35 


Sfm?*! ^ i Tv ^niPH Sv' 
^N1 yg: 

^rf’fr^ <2fTO*l-^f=(^ 

?ir5T-< 

wTHl ««tt!:^ I 


#f5^f »ft:«f »ii^f& --ff^^ii c^tJ 5Tf^fB c^tc*^ ’rrm^j 

^ I <il^ <1t^O ^t«! ( 35 ^*v fksi ) I OtC'^ 

fs^Tff% I TOT, ^Tfc<rr? '2f^ir«i'« TvOt55r ??c5t o^r sitfsr 
^1 <itp 1 


f^’S 5lTt5T TO ^ttl 1^ STi I 

m ^t^sfsT Slfft^l ilttl ^ 




^**(1 ^ -sTW^ ’fT^ra 'Q ^ c#?? 

?ifinn ^smrart^ *rwk^ ^ 

’fTc^3(11 a^r«rt^ er«t?r(?iS||i^i 

^ft^«ls 

^tt%i v£i-ff5 a®r»f<»r 

I €fc^ 66 ft. I lO’C 67’3‘’C ^t*f- 

^IT3IT^ W ? 

[ Ml «(>(t^'l <S1T^ = 11 X lO"® <2(f^ °C ] 

[ Railway lines are laid with gaps to allow for expansion. 
If each piece of rail is 66 ft long, how much gap is to be left 
for a temperature difference of 10'’C to 67'3'’C ? < for steel 
= 11x10-® per C ] 

^ 1 C^ ( 67'3 -10) = 57‘3“C ^^^Tlarl 

6b ft. I ^ 

I 

2(T'<|^5l?F ^tf^IX 

?<?'(( fir>rrii®i = sTT'^rf^-f x ^ m\Tt x ^ 
=66x57*3x11x10-" ft. 

= •041 ft. 

= ’49 inch. 

3(1 '5 inch ^tf^CT I 

4f4^ ?lf^C'a 

I C^?( <2(1^ 

'e 

^TjsTc^ hs^rrfl .wi ^ 3(11 
cj(^5 vii^ (2it^ mtii 

( roller ) =1* 

T^j\ c^it^ ntr«( i 




iVi.^r 



3: .1111 


«trg c^mra^ «rtr? 
f53( 35 



<t*rw TWH 



' ^ TO TO 45®C *iiTv 

Tst’iTOri-is'C im 1700 ft. < 711 ^ siro^'ra 

^ TO’H ?itfc5 ? 

br«fj fiTTO*! '®TO= ’000012 ] 

[ Assuming that the highest summer temperature is 45°C 
and the lowest winter temperature is —15“C, what allowance 
must be made for expansion in one of the 1700 ft. steel span 
of a bridge ? < for steel = "000012 ] 

^ I TO-pTn='2tT«*ff^^ bi^ 

= 1700 X [45 - (-15)] X "000012 
= 1700 X 60 X *000012 
= 17x6x"012 
= 1-22 ft. 

^ 1*22 ft. TO’fl I 

(’t) hm\ 

TO I ?'STO c^i ^ 5Ti? I 

^"57?^ ?7| ’sjt’T m- 

^f<RT«i fir>itr^T i ’itcas^ 's 

'sr^TTO^ rT[ ^<#7^ ^1^7 ^T^T< ®gr ^t?f& 

Tftf^Tl TO I ^r57 TO? ^1 '27^1% 

(VI) (Furnace) b«?tft if'^ 

fl;^ ??(I ^fl?r ^Tcvd 

siTO*! ^i TOSf ^9[?n ^t%i 

I ^^<1 TO evr^TO^ tc&?r 

c^pf^c^ I 

(®) ^tf^rro ^3r CTO C^ST ^mti7 ^C5T (Smt?*!- 

3pf5^ ^wi fI a OT bs^tfl 

^ ^ (Tit ^flTOlTOt 3Ff5fl57 I ^ ^ TOT *11^ CTOil 
«ICVOT TOTO ^ I ?R5l d?5T 'ST- 



^ •' 26i 

^ srii «(t^?r My'®*rT^ 

<Sjn(t«Rt^ T>t?*l1X5( 9l«^ 5t3T I 

^irf^*|: 

c^5i 0 c ^*fsrt3st^ I c^ ^ 

15’C ’^t’l^'tirl^ '*rrf^5i 3 f^ ? 

[ 000012 ] 
[ A metre scale made of steel is correct at O^C. If it is 
used to measure distance at 15 C, what will be the error ? 
< for steel = ‘000012 ] 

^ I 15”C I 

Mt =<2rf««rf^^ X vatT-itiil X 

= 100xl5x 000012 

- 018 cm. 

[ Mj = 1 metre = 100 cm. J 

15" C’lP^uSfc® ^ OM yr^l l mctie 

^<^1 100 cm 100*018 cm. 

fb'i Mj ^ I vtt 

c <\^ ^ftr^ ^rc5^ vn:9 •t! Mj- 

^:5T, <fs^ ^TC!>^ ^Ttc^ m ^T<:« 

»fi i ff ^ 

^tcb I Mi '2rr?{ ^r^i ?ftf5=rrc^^ c^^fcs M 

^^r<r<l •rrt I <Pt^c‘i ^tc5^ wis ®r^ 

'®rr?^Tcsn ^ • 

(^) c?r? '^5 »rc^ ^f>9^ 

<^«<1 ^'[^^ '5itc& I C^ C?f^ ^?rC5il| 

^rf^^ri ^<1 ^ A\ 

?<PTtsn I ^z< i^TTfs TO1 CSfC^?f 

jfC5f f^rt^^il c«f«fi ^ I f^rot w ^T®1 3R{ 

^Tvt^rR ^ ^Fc^i c?i^ ^«tc^ 1 
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cwt»r Tn^tm cm«fi ^ i 

cmttSRI tvffl ceftw pt^Hl *jt^ 'Q ff ’ItlTW 

•1^ c^'enl I f 

’•Tti^l csm '*rtf5^'' c?fe?(i i *nr?i w ^1 bfc^ 

^ tpr n sfts ^1^1 c^re^t^tT 

Ijf^irl CTtwl I 

(5f) C5fi^< ^ 'SprN*!'« 

^^1 ?¥ I ^ 'sirw 

C5t^ <^tr?F I «Si»Itf^^ bt^t^ ’ftc^ 1^ 

I ^C< ®'eTirrp[^| 3TS1 3WC^t55T ?? 

OTT? ’f'c«( Pirstc^ ?ff?| | 

^rr^*ls 

15‘‘C <{Tt^ 99 8 cm , ^v» 

3tt^ 100 cm bt^t^l CA^ ^TWt ? 

[ '^'tt?-! 2x10 ® J 

[The diameter of an iron tyre is 99 8 cm. At what 
temperature will it fit on a wheel whose diameter is 
100 cm? (-=c = 12xl0-«^)] 

^ 1 =(t X 99 8 ) cm 

(3r X100) cm 
-514 •'^ ^i^us c^cs! c^jm 
= ^{100 - 99*81 
= 51 X 0’2 cm. 

^rTT'.l srTfJi, ^ 

Wj ffi-JiR* =«i's'‘*< r xTstW®! ^f^x ®'I1^ 

7E X 0*2 ~ 99*85r X (t ~ 15) x*l’2 x 10" * 

. t-15« 0*2_ 

•• 99'8xl2vl0-® 

*167 {m) 

:. t=182"C ' 

182*C I 



’Wi wc<w '4i»im aw 

(<f) ^ ^ 

flf?R filn tf^ I ^*1 ^ 

«mtflr5 ^ f^ig m ^ TO =ii ^if^i 

^rc5^ 5n »^IT^ sj^ir^'t'e a[i i fifn ^’ti i 

3-9. «ff%Rft'5 CWt^’^P (Compensated Pendulum) : 

m 

Cif'8?rsT ’q*^ ^1 (Pendulum) 

C(fr9ics(^ (oscillation) ^gr v^Ts W.^ 

I vn^ ewt®!^ vfi^f5 ffcs^ f5rtu:?j« ^1 

ar«ic<R ^i^C'Q-q <il 

^1 'iT^K CJffsir^^ w R'^toi 

N, (period) 

?5‘''4 I "'I'^^nir^ ^ivf I -Sif 4t4c«i 

{,F|fffi:^7 S ^fs ?)7'< (slow) K«^ 1 

ifTi’^yr'*' 4 ^'4^1 >f*c<frb5( “t?^M 


1 »t 


C5^» 




ftffi’i:^?! c^Tpf:m 5tJi ^ti ‘■■' ^-s ^'5' 

(ta^t) I 5|t3PtC<5 '^fh^ *tt^4“*'5f 

'It (.»rt5TC4^ Tt^44 , 

(oitective) CTH <il ^TC^TM W" 

"•t^^ *fTi ^fo"^. 

CWt-^T^C^ srf^f^f^T Orteq^ ^ I 

9®tt^ etR^i mi ^f-qcsq cw^ 

^ttt4 c^ ^<ter5T< C^’f^l TO^sfl 

1^ I ^ *4t*>. 1 ft. v?l^^fnTC5t4 |cs4 bf^l 
1^ ft. F^<i W7:s^ ’Rtvr 

Ttz^ I ^*»r4l 2 ft. ^ir<T '2l^t4'l 

3 ft. C«1T^ *ft«4 ^^\^ I I 

3 tt. C^rtTO ^'Q jq^fB 2 ft. ] 
vfs ^r^T’iTr^ =qTr^l f4C«B ^ 

4R^I 4f4C5t •5r'i4 CO 

1 ft. '-<'^^4—5^4 ?' uf-l [ ft>35 3*5? 1)1 


'/M 

Y,\z^ 

- t<r«5i 

W 
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«i1%f^^ ortm^ir i wm (Sjf^Prf^ ort^fc*? 

^ ( point of suspension ) (bob) ^5^^ <1^^ 

^ I cfmm w\^ br<j i 



Uarnson-iK Ort^^ 

fsii 3^ 


Harrison-if|^ Grid-iron 

v£|^f5 ,2ff%f^f^ 
eWt^T^ 1 3^ f5C3f C^(\^Z^ 
cw^trqi I vul 
f^f»a ^wf5 ^c^T 

'iiMsi'»Tc^ ^5ifr5ii C5f 

»f9 ifrci?? fiTC^ 
oft^n^c^ siT>([5‘Tr'^ c^t' 
■>?c^r, W9 

cwi^^c'-T fif^^- 

■^^'t*<jT^ r.hh AKA I ^c=ff 


Oi]^Z^A f|=? AV.^‘ i 3 -^ iR? to '^tiT^ll ^ 99 f^ 

cm?l^ ^^i'Trrsl vi.^N fvfc-f nt^:^, 'sfK 

^ »rssf<^ 

^ZA I 

^^1I1 AB-tfsfS c«it5N s CD ^fsf& 

(3^ 5I*V fbl[) I ^Igs C^ AB-W& 

fkCA <3 CD P 9 »tC^ 'Sf^Tf*T^ 

i^A\ Ci(\s\Z^A -^Pf^A OO'Z^ 

IL 

A\z^ I ^fw AB w:'fiA O’C ’^t^^tiitif /i 
^A\ uiftfr I^AXA-’ -S'tT^ <1 ^ 

t*C bf<fT 

.2f»rr?i«i=z,<jf. 

CD wc'Q< ^(f^fj o'C ^'TOt^stn 
h '9®ff^ <3 

^ ’■§<TO sf»it^«i*Z3x,f. 




'tSN 2^ 

’Wr, 

lj*Cjt **ij*t2t 

'5r<«Rt, = 

?£ ®<-l 

'5r<r^ c^rm^f ^fr^r '9«r5 

’ '®Kt^'”„' ■ „■ '' ■;, ' ,;■ 

C«ft^^ ST^J cw^1 c^ c^i? 

C^T?t§l if«S ^Tn ^t5lK W« '=rtC5 I C5TM^ W'Q 

f^Qf& =3J5TfWl ^Tv <1tc«r '6 ^3 

Tsrtc^ I vfit^cn l^'^ -sf^ii^m m\ 

^ a f'S'lfS C»lf^f^ ^Zt$^ 2fJTt^«l ifCQfl C^t^ 

^-tc^ I ^f»r 2fC^J4f5 C^im^l WCQ?( 11 '^'In 

ffC9?r Tff Ml /a 5Rl 5^[ fviNc^ ’ttf^ C^, 

Sli'i = 

m I \ 2X.2 

• • t” o 

O'^ j 

Invar 'Q s'^pffr-;®:^ ) ijr^ '^Tf'T^TC^^l 

*f^l 0rt51«^ 3^1’ail ^is's? ^51(n:9>' l Invar-i.^ 

Mr 9ni^ *0000009— ^^f'^ l. invar 

^,1) *t9 ’ttwtf*! %^'mA 

^1? ^-<1 ?t3T I 'sr^ 2fU 2fyrr^«j^ I t"pfT^(f9fS 
2metres I OC^Tif ■^’f;qT2rlT®Cif V(9 ^<~s\ 

fi? ‘■<iTfVc5T f^si ^ •/ fi^c5i?f Mr 

«m^*l ^=rr^ = 2x 10"® per “C ^Ts t«^c«?f = r2x 10"® per "C. 

[ Two bars of steel and brass, standing side by side, have 
one end rigidly fixed to each other. The other ends are free 
to expand. The steel bar is 2 metres long. What should be 
the length of the brass bar so that the distance between 
the free ends of the bars remains the same at all 
temperatures^^J* << tor brass^2x10“® per °C and »t for steel 
«r2xl0'»peF “C] 



’266 . .>prKf^ 

y>\ ^1 i Wf WirwrecTf ira ^ <*iiWRr 5^5 ’i^l 
*•% c^ if'a tff^it^i^i 5#rl mm i to ^, ■ 

c^T^ TO c^ ^ f°c 

^t«R3f, ^’■nt^ifC'S? bf^ «{^*l *= 2 X100 X 1*2 X10' ® X f cm. 

,, „ =Zx2xlO"®xt cm. 

[ Z=f5(^5T bf<fj ] 

2ZxlO"''xt = 2xlOOxl2xlO'®xt 

2/=200xr2 

= 240 

.'. Z = 120cm. 

(2) >xi^f5 cww 'e 

1 C'eTf^t? ’f'5 100 cm. 'S tzu 

sm *000012. bt^I Sim^ S'tt^ '000019 

ffC'S?; ^ bftF ? 

[ A compensated pendulum has 3 iron rods and 2 brass 
rods. Each iron rod is on average, 100 cm. long and its 
co-efticient of 'expansion is '000012. If the co-efficient of 
expansion of brass be *000019, what is the average length of 
each brass rod ? ] 

i°c ^tTOsrrc^iff 

^ *=2 X 100 X'000012 x< 

<£1^*n t C v£l^l5 f^5T 

=Zx'000019 xt 

[ /=«ic^j¥ bf<j ] 

2 X100 X 000012 X t=/ X '000019 x t 

^ 2x100X •000012^^^26*3 cm 
: '000019 



8-10. 931^ ( Comill^sated balancie 

of a watch): 

^ »i5ni ^ lap 

I viif TO ^c^*r i ^jt»rK' 


^tfs^i c^ ^f? R5I; ^ m I 

«at ^aF ^t^t< ?tRc^ C’fc^ c^ ^1 

«ff%f^f?^ 53? ^ I 


vH^ <£(f5f?f?^ 5taF ( 3<i|3 i{*>. f53l ) <1<5aFfB f5J{ ^tC9f 

I fifcw^fB tft’t ^fB f»% *rf^ Tf?l I '-^OT 

C^ "Sf35l ^f*<t^«t^ C^ I 

f**fT5T 'Q ( stainless ) I <2fr^^ 

v£i^f5 WIQ^ 'it^s 2ft7?? ^fi^fB ^ 

•^TBi I Tf^ ^!T#iri firtrr^fB wts^ M; 

^1 5ult'^ ^mV'^ 5t5 

-^T^ I 

f^57 ^<>(>*^1 2f»rr?J®t^5l 5^;^:^ 

c^irntTO W ■srtcn ^r«F?[i I wm 

C'frs^ I 3ir^ 

c^rt^jr^FT^ <irrc'<F i 



3-11. #t<tl ^tcara «rt?r5Sl «i*r1?«l 1 Volume expansion of 


a hollow vessel ): 

(solid) ^ <2f«tf?i^ 1 v^i^fB '«rr^^t^n 

• ^ 

ni^^ v£iTv ^’^r, <2f^ 'Q ^65^Tf%f^^ ^ 

W1 ^ >i^’»Tr^ ’qln 

bf^i, '2p^ 's •2:^«i I 


'5[m:5['e vrtf%c^; ^ir-^^, ^um 

tpt^ii him c^5ftra"e 1^^ ii^Tsi^r< i 
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Wf FTTO 


(1) f^iwnrWsi^ ^t cw 10*C 
vm hKj ^rff^ 1*0001 metres ^'Q\rl 1 0°C 

10 *c ^4liL0“C 


» . 

19x10-®. 

[ A zinc rod is measured] 
correct at 0''C, and is fount 
lO^C. What is the real lenj 
Co-efficient of linear expansion o| 
brass is 19x lO*"®. 


i'a=lt^ 29x10'® ^Tn 


^ means of a brass scale 
^‘0001 metres lon^ at 
:od at O^C and 10°C V 
is 29 X 1C ■ *' and of 



rrt:^ 


^ I Cf^f^ O'C lO'C 

2fc^i^0 I 

10 C ^TOl3rt?l '<KTT^f& '^w^j 

“1 (1+*000019^10) cm *00019) cm. 

^?T<i ^fi^t 1 cm. «trrf^c^ i 
lO'C (i+'OOOi^ 

lO^C Itn^t C^-1 a 1*0001 metres 
?>rc-^ = 1*0001 (1+*00019) = 1*00029 mj 
10°C *fCiS*: «^?^•^• (:«f^'j = l*d5o29 n 

O'C «"4'< 

’^1'v bf’fl'f ♦ f<r?:^a[i C5i^ ?r^ ’ttn, 

1*00029=/,(!+ 000029 x 10) 

= /«(!+ 00029) 

. J _ 1*00029 , 

** 1*00029 

(2) 35°F ^<pf5 ’fT^^tsr! 

igtr®j4f& cur^iir 39 ft 

■*’t¥ 120°F tS?*' V 

b^1 9«rt^ = 12 X10“ ® per ®C. 




m 


* [ If steel railroad rails aM laid w^VIhe temperaturie is 
35®F, how much gap mus<#befle£t b^ween each 39 ft rail 
section and the next, if the riils should just touch when the 
temperature rises to 120'’F ? Co-efficient of linear expansion 
of steel is 12 X10*® per ®C ] 

5 

35“F = | 

w 

±fc-®T^ hmi X 




vilTa20F = 


440 


C. 




=flj ft. 

l^tr® ’TT^Til “ C 

''mi X X 


‘ m^Ti, 


a;=39x12x10® X 


/440_5\ 
V 9 3/ 


- 39 >#12 X10- 


.425 


ft. 


= •0221 ft. 

= ’2652 inch. 

(10"x4"xr) 

'2iar^«i '«3=tr^=19x10"® per "C. 
rectangular block of brass (10" x 4" x T ) at 0’C is 

f 'to 700“C. Qilcul8ttf the increase in volume. Co- 
t of linear expansion of brass = 19 x 10"® per °C. ] 

o“c ^»ixt35i?( Vo 

V„=?bx4xl 

= 40 cubic inches. 

'srnr^^i «pnK*i y =3xb?’SiT 

=3x19x10-® 

=57xio-8 

\ a=40x 57x 10*® X (700 - 0) 

\ =40 x 57xl0"®x700 

’ =1*596 cubic inches. 






•2Wj 

s'. \ 

Mr c*f3r «mrsr*i ^ \ 

WnEf *Wc<^ tff f?[«i I 

br^T «mna«t : 

_ ^<Kt «f>[m*i _ ?a - ^ 

“ bffTxWsrrai ^ *~^x(^a-^) 

c<F3i fif*rf?i«i 

... _Sa - St 

•sfr^rfiV c^sjx wsnari y,{^a - ft) 

'Q'Tiw : 

„_ _ Vs-Vi 

Wf5f«p'5rr*i^x^i*i’H®1 tlw~V,(/2-it) 

I 

W’TiSff?! 

*fi nx«r :>r??ifn c«r[»T^ cfrM’F i ^ 

5T3!^ m ’»r?t ^fh'^ c?tei^ -Ti 53P I "tic^ Ti 

c*rm ■iiic’f i ^'<!« w 

sm l STTfsnC-T?! Gntl-iron C?l51«F 

iStf®l<r^'«) I 

1. Tjt*r b’<] «wf«*i 'em? ^?lr^ <a’f^ ’ll 

sf'WfifR fi?«^ ? 

[ What> iR co-eiHcient of linear expansion of a soild ? Does it depend upon 
the unit of length or upon the unit of temperature T J 

2. ’enrrf^ »i*vwi, c^i«n bt<j^ ’n 

<s^¥r?’j brti 'f 'srr^'siflr «tJiNi 

'«'rtm fw-? 51"^ 1 





'^i^' 


C IJefl&etwm ‘eo-effioiant of lta«Mr azpansion of m 
*ib dapwid M IIm softloB of leni^h and temporattiTS need f T/9br]c,i!i^.|iitii''‘ 
relaiion mpreen Ihe oo*efBoiiBnfc$ of linear and oobical expansion o| iMMscrt^' 
,eolid. '\ If ' iH. a. Eseam. 1960.1968 ) 

/ ®* arrf*r!n f^nsc**!^ sp^m ^*rff «ff% «f^»rati:® 

tffXKjem'w’^m ^ srfr arf^ ^ 


oo-ofiicient of linear expansion of brass be 0‘000018 for a oenti- 
degree, ihe length being measured in centimetres, what will be its 
mittM for a Fahrenheit degree, if the length be measured in yard ? ] 

'■'*/, iH 8 Exam., 1968 "I Ans. O'OOOOl ] 

& 

^1. Mi '5151 ^tt?n »rt'e i 

[ Explain by means of suilablo experiments, that different substances 
expand differently in length. ] 


5 :— 

(^) Jf’i? irT'bi^ei Tfet’^ ■sria^’Tl C=F=T ? 

(9!) C^l5!®1t^ir JISJ’I •2IT^<F 5? si'CH 9tff*r«^1 ^'t4 

C4SI ? 

(’f) C^lfF'< SI'TT’J'I 000012 C’lt^F ? 

(‘D 5^15 “f^fn c^n?i §•?*? =5ff4!i’! 

(s'j 'irj.^^fjf’5 '.^31 f'T'«a 

(5) Jijii5s«fsi ■'5!‘i '^’ii 4R *5Rr< '®i< 451 tR 

S'' C44 T 


[ Answer the following questions carefully :— 

(rt) Why does a tight stopper become loose when hot water is poured 
on the neck of the bottle ? ^ 

(&) Why IS a small gap left lietween successive rails while laying the 
railway lines 7 

(c) What do you mean by saying that the co-eiUoient of linear expansion 
of iron is 000012 f 

(d) Why does a composite strip made of two different metals buckle 
when heated ? 

(e) Oan a iietal scale measure distances accurately at different 
temperatures Y ^ 

if) A platiniimv wire oan be easily fused into a glass rod but not a copper 
wire ; why ? J 



♦IfWtWH 



-tiifw 5iw *nrt< *n^i ^tfi«wfwff i c^c?t»c^ 

tfprrti *trv ’^f^TURT I 'srf^ C¥W c^t«r cwi ^raflVfttR’f i 

StffW fwt =T®TOi ^ I 

[ Most solids expand tirhen heated i in some oases the ^pension can be 
made to serve useful purposes while in othefj it is a nuisanoe for which allow* 
anee has to be made. Gi'<'e examples of each. 1 

7 . ■=?lS’r c^ 1 *f ^<=11 1 

[ Describe in detail, a method for determining the co-efficient ef linear 
expansion of a solid. ] 

c'lTf'ni 0*0 CO ft I 100-c 

^ f? C»tW< a = -000012 

[ An iron pipe is 60 ft long at 0"C. What would be its length at 100*0 ? 
o for iron**-000012 ] f Ans. 60 072 ft. ] 

1 ^ 9 . 280 cm o®C9^r$ 100*0 -5? 

2*75 mm i d? sjt^l ^Ktlj fsTl*? ■>?<{ I 

[ The temperature of a metal rod, 280 cm. long, is increased from 0*0 to 
100*0 and the expansion in length of the rod was 2 7fi mm. Oalculate the 
co-efiicient of linear expansion of the metal. ] f Ana 11 9 lO"® ] 

10. 'S 0*0 ■>5t’^3If3f’q[ 25 55 25-5 cm 

I ^'5 ^^strait’? ? c^it^K «•= -00001 

<1 “ -00008 <2ff3 *0. 

• [ An iron rod and a jonc rod are retpectively 25 66 cm. and 26*5 cm. Icng 
at 0*0. At -what temperature -will they be exactly equal in length V a fur 
iron ■« -QOOOl and a for zinc =» 00C08 per *0. ] [ Ana. 98*0 ] 

11. f^t*r -♦ISR’ C’^ai <6 

[ Prove that for a solid, the co-e6icier,t of cubical expansion is three times 
andf the co-efficient of surface expansion twice that of linear expansion. ] 

-V ''®rT?rasT '♦I'iffil c5t<f I A'^^i'Q ^tsitc^ '5r?i?'t5 uff^ipt 

fsil ^msit3''!f C5fR ^ ^ITI^CSI^ 

'®rr?f44 *1"^ 1 

0*0 ’5t*isrf3l!r a^ 15 (s^x 6"x i") eco*o ^trsiiaip 

I 75t3<:'e1l5f i (7,,i^ ^*11^- 

0‘16 X10** «lf^ ) I ' ^ 

C Define co-tflicient of cubical expansion. If a block of coppei be heated 
in the solid state, how will its density be affected ? 






« * ' 1 , 

[ISstablisb a mathematioal relation between the Tolnuaesof abodiy*t>jk''* 
Higher and at a lower temperature. 

A rectangular block of copper (S^xS'^xl") at 0*0 is heated to 800 ^. 
Calculate the increase in volume. Oo>e^cient of linear etspansion of oopper 
— 0 * 16 x 10 "* per degree centigrade.) [H. S. (Ctmp.) 1961 ] 


[ Ans. 1*586 cubic inchee ] 


Jie. 80 ft csffspt’T tfNi sVr*! i ^ 

50*0 5 ^ Tfr*iir^ 3 ?tn ? 

cwm? a -000012 «rf 5 “ 0 . 


[ A railway line is to be constructed by iron rails, each of which is 80 ft. 
long. If the temperature difference is 50 * 0 , what gap must be left between 
each two piece ? « for iron == *000012 per “0 J { Ans. 0*216 inch ) 

14 . iT-efisi 890 I "rr® >« sfic’sr sifasr^r 

8f.*F 1 i7“F 5^ ^ 7 ■?'r^ v 

atJTH'l '(S'lty --000012 per * 0 . 

[ The distance between Allahabad and Delhi is 890 miles. Find the total 
space that must he lufc between the rails to allow for a chango of temperature 
from 80 * 1 '’ lu winter to IJT’F in summor. Co-elliciont of linear cspansion of 
linn - 000012 per “C. j ( Ans. 0*2084 miles. ) 

15 . 'f.-nnssT 0*000228 *0 1 o’C 'St’fst’nrN 

48 0 c. «? 5 r '-eT^ I 35*0 ©JTl ? 

t The coetticiont of cubical expansion of sulphur is 0*000228 per “C. A piece 
of sulphur in fouud to displace 18 o.o, <>i w der at 0*0 ; what volume of water 
Will it displace at 8 u"G. *. . i Ars. 48 87 c. c. ] 

10 .fl-fib 8 ft.; oaifti’ csir?!^ '.'*5 0*0 2 992 ft. 

^ir 5 f <> 3 ? I g % 'tfdT'! ^ 'dtr*; 

a • 12 xl 0 -«. 


f The radius of a wheel is 8 ft, and that of an non tyre is 2*092 ft. at 0 * 0 . 
At what temperature will the tyro fit exactly on the wheel? a for iron — 
12 X 10 -*.] 0 C Ans. 228*0 ] 

17. 80 ft. mtsf 90*P 

lS-f ^*15ttr»t^i 1 'sf'nsftartar 5^^ ^ 53 r< 

[ A railway line is made of iron rails, each of which is 80 ft. long. The 
rails touch each other at 90 *F. How much gap will be left between each pair 
at a temperature >porresponding to freezing point f ] ( Ans. 0*14 inch ) 

•18. ^*4^ fitt5i3 cv’i 16*0 ap15f’}?1sT i S0°C '5t*i5rtait?i ^ 

31ff^5l c^*11 O’!®! 2000 ft. ^ t%<nr apt? T 

^"nto 5 ^ * 000011 . 





i '4 

[A K»h, mftde of tteel. is correct et 16*0. A certain distance measored 
idtli this scale at 80*C is found to be 2000 ft. Find tbe error in the measnr*^ 
vent, a for steel «> '000011 ] [ Ans. 0*88 ft. less. ] 

26 om> ’Tfif -SnrffS! Ml 'StJlTill W'W ?«f13FC;r l'‘28xl0’* «a'<^ 
l'92x 10-» per *C 9^ 0“C A B f^*k I 

[Two metal bars. A aod B, differ in length by 26 cm. whatever might be 
the change in temperature. If their co-efJicients of linear expansicm are 
l‘28x 10"® and 1 92 x 10"“per “0 respectively, calculate tbe lengths of A and 
B at 0°G. } [ Ans. 76 cm. , 50 cm. ] 

20. ^ v c^tsn^tftHi 

[ What IS a compensated pendulum ? Describe a compensated pendulum 
that you know. ] 

31. (S’!* «S''^^ S’fft'fm v;ta[ jg 

'*ra< '5rr^«sr apif^ii f’!F ^isfR ? 

[ Will the volume expanpion of a hollow vessel and a solid vessel made 
of same matona) and of same size be equal T J 


[ Objective type Questions ] 

22. 3r:*fT ■■KTH 

■3’R Y (S’!? C^1ir< Ri’ N fT*!9{ I— 

fi) Ml ?— 

(ii) Mi '©‘ft?’ Tf'^I.aR jp:<* ? _ 

(in) ™«r< ? — 

(iv) M «fJIf^*l ^ *I?r^6R ’Tf^ W 51fVI U i!f{ 5J1^5l xr^ 

4-1 ? — 

(v) iisR *fr]? 'sffR fT f< irn*ri ? — 

(vi) ^'spai (JSprf^l ’!'vT C4R ’IV'R iV ? 



a mrww ermn 

(Expansion of Liquids and Gas^) 

*4-1. (Expansion of liquids): 

to# i 

C^til I ItClS^ 'sftTO Mt?l«t 

■4G[i tTO^JflMicsR siy\m ^ 

<2t3Tt?[«l ^ i ^^>IT^^*l 5[^j c^ 

CTO I fkM 

®m TOrc^f »!!:5p «ttc3i<« mm i 

^’itcsRi i2int?fc<ta i5?ic9r?r 

(2f^«l i f^(cg 

mm cw^fCHi I 

i 

A ^fc5^ ifi^i j*TO 

V3 I f^f^ rViTi ii# 

f'f\z^ I 'ii# c%n B ^zm W-.J9 1 

’-•‘r^fS ^TO ^?( 'il'^^ ‘•{m!:- f^fn ^rfSfi 

trr« I 'sfc^^ O rrn i 

^v wm^z^ i< -ii# ^nifz^ 

Of’ll ^f?c<r c^ m P wf^r I; 

TO TOff ■^5f Q ^ft’f TO Cl'ife (4^ 

•{\ im) 1 ff v 

TO 3Pi^ €tTO "^15 ‘2t»rtf^ tR \ 

TO TO=fl{ ^f^i IFTTO ^ TO 

m 5(1 I ^TC6^ 'SfTOC'f^ w.^ 01 %f% ^91 W<^ 

^ •iff^i P fti c’ffers I f%i 
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*ta( ♦rnr ^ i 

«l^*l ^51 ^< (viitfr=i ) «n:*w c^ ^fii^ ^ ^nc^ 

O ft^ ft?t^?l Q wT^f c*ftfttr^T I 

eRFs’tt^ P -^rs Q *f^ 
a»Tv «rrcRf o P ^tt^ ^ i ^'S ^ 

snr iptr^ ^iTtr® ^5 

cwft ^ nwic<^ 'smi^ii <2Rt^®i 'sitsrai 

c5Tc^ ^i^rrii*! o Q »rf5t m c*ff^ i 

^f^c«i O ?tc® Q vrf’t ^(^5 >2{’rr^'t7-4 ^5!1 5^ 

mm (apparent) <Si^W P ?tc^ Q 

«f>ira«fc^ ^511 ^il v2j^ (real) t£W?J«| I 

c^?--^ ii‘«if5 OP. PQ, vhtn oq 

’tm5'*nf'5'F I 

4'-f f&3i ? OHM O PQ ^ CQ -h OP 

+^tC3ra ar^iw I 


4-2. '«rr»tt^ «ta?rH«l '^«tt?? ( Co-effiaent of 

apparent .wp.insion of a liquid ) : 

o'c ^fisjratjr ^it%5rt«i c?ph c^ 

w^ erf^ C3Fff«^,5i® ^f^tan ^fer ^ ^r?i'5C5i^ 
<2i5rt?«i '®*rt^ ^ I 

«(?ll MT'aH, O-H O’C Vo- 

t' C ( apparent) ?f^^, 

^srrsrn, 

t°c mm 'BTHSOT 'srw^ < 2 ^* 1 =Vt - Vo 

,. ,. „ t2r1%^5p<p., =,Vt-v„ 




wr 'e 9tJtTO ; 271 

«r>iT^‘i '««rt^ wi ^ i fiiiti 

7'«Vt-Vo_ _ 

V'ot 0“C ^T’lTsrtiil^ 

Vt-Vo=Voy't ^ 

.'. Vt=Vo{l+y'if 

a y' ( constant) 

I a-'^fni r' ^c?r» 

vii--fC?F^ ^rl f^-S?|^5T I C^{?:51® 

c^U «t>rt?®i 9®tt^ 

^Tn^rrif'ni I ?'' I 

m ^^^^^5i{ '2fJlK«l t< '^'^1 

*'?mr*ii ^^>1 o*c =n ^5J "'=t^^ Rc-m 

'j’T =111 ti^C titvfRj? ^c<#T^ '®rff®=f Vj 

t.2 C '^TO(3II^ ■S(im'j 'TO'sH Va (f2>ti) ’TOTl 

-S-tc^T^ mmr RRc^ ^rtR c^, 

Va«Vt)l + ra2-fi){ 


4-3. <2r5rt^«| '^«tt^ ( Co-o/Jicient of real 


expansion of a liquid ) I 


o’c (?r-^rt?r5ii 

^ (Sff^ i“c ^vtsrtiai w 4* ^tir$OT 
(^ <21^^ <2rjrr?f«i ^?rc5i?f <2j^?i«i 

^ I ’ 

fw^ 0“C ^:s^ Vo. 

^msrrin fc v*. 

t’C ^tn^tari ^fei5 w^?l 2f?p« 2t>iHe|=Vt - Vo 

„ „' „ „ sff^ „ =^‘"-^-®- 


)» 




99 9^ 99 


>> 


»Vt-Vo 

Vof 


rc 


99 
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'««ri^ ^ ^1 # 

y <nri ^sr 

j.^yj-Vo=_ '®^.!!._._ 

Vo« 0'’C ^’RTarm ^ 

Ve-V„^Vo?'« 

.*. v^ = v„u+n} 

TO c^, r 'srT^tt?^ ^ 1 

^TOiit^ v£i^ r i 

y-^ TO (Ti^c^n:^ ^Tc^ni § TO > 

<2fTOC'BI Stu '2ff^ SJTOC't^ C^mi^'S <2ft«lf^ ^'flTOl 
0"C-vii^ 'BfSF ^T*t^t3rl ^'S^l TOr® *(tt^ i cw, ti"C 

-Vitsrfsi^ TOTOlt^l '5(T?l^iR V, t2°C 'St’fTOt^J 

<£f?^ 'srtlTSR Vs 5fC5f (fa>fi) <1TC^ C^ 

V2=Vi U + *'(^2~*lU 

4-4. ^ «r^ «mt?i*i 

( Relation beteen the co-elficients ot apparent and real 
expansion ) t 

«fsi, ?'=-^^c5^'-3 2j>r^'a«i ■■s'n^ 

/= ,, 'srtTO „ „ 

'2iTO*i aTO i 

Mil OX '^t’t^tlltll O Tfl^t ’It? Vo 

( 4^ fm ) I TORSI'S 

Vo , M^1 t“C ^r^lTOI ff^ I iiC^R ( cross- 

section ) S ftc^, 

trcisra '2{TOM = OP X S 

w^ni ’sn’it® TO''!=i « 2 iTO*i=OQ X s 
„ „ „ =PQXS 









'Sf’rRr*! wrt^, 

y = ■^CI55_^TtI^5 5mt<«i _OPxS 

® 2fr*«rf^^^x^*rRt3n v„t 

,, __ ^ ^OQxS 

“o^C ^WTait^ '«rf^v£^ X ^tn^rm Vot 


?t>rr?«i ^PQxS 

o'C "^c^nr ^m««^x-^^^TTi v«f 


/+:„-=^^ j'OP+OQ} 


PQxS 

V.f 


■sjwfs •ir5fr?f«i ^«rt^+»{tcaR! ^Nisir (2j*fm«i 


m\^*\ i 

(li ci^j, 'T^ *- >'5i<T1>iT^ 0 C •Tn^r*/'^ 1 meae 

trl-ff ^1 l*f’S'*'Bffct, I -r^-^jt*! OO^C-ii '' 

Vli 16 1 mm 51 I •!‘ticw<^ 2|^« 'i!>^t«f«' vt^i 00018? 

liS'fl’* <r"* '' 

[A lon^ glass tulx iinitorm capillai> bon'contains a 
tnread of mcrcuiv 1 metre long at 0 C When the 
tempcratuie IS laisM to 100 C the tin cad of mcrcu»-y is 
found to lx IS''mm longc If th co-dlicicnt of absolute 
c'pansion of rnerciuv be 000^82, calculate the co cibcient of 
linear expansion of glass l H. S (cojnp /9o0 1 

® I ^<11 ^ SCI cm 

0 c '®rpte^ V 'fhw, Vy- ^ c c 

» 

'SsrfTs^ 1 65 X c c 
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y' *rr^(m ^ «itaral ^fSr, 

'wtvs^ ^fk ='srtTO X '®«rrt x ^*fsrtart^ 

1*65 < =100. < X y' X100 



4* 


fSfiF^ i2Rl^*j '®=rf^ 

=^^?rr*s i'82 X lO"^=r65 X10”“^+’^115? '«rtT5^ i3®it? 
.*. <S®fl^=(1*82 - 1’6‘S) X 10 

-oiyxio"** 

()’i7 X1 n ■ ^ 

j 

= 5-6x10 « 


(2) mu^ 'Q'lr? ,V,?y > fz'^< 

^nT5{ 1 c.c. '-ifrtrr^^^i •*CWA 'JW 4^?^ 0*001 sq. cm , 
ox VatW^iiir ^sfw 100"C l:ri^f:^i| 

[ The CO- ctficieiit of expansion oi nioiu.n 3 ’ is 5,‘‘<r^. If the 
bulb of a mercury thermometer is 1 c c. and the section of 
the bore of the tube 0*001 sq. cm, find the position of the 
mercuiy at 100“C, if it lu^t fills the bulb at 0°C. iSfeglect 
the expansion of glass, j 


^ 1 dit^sfcai 1 c.c. -Tfil*! 


= mnfk^ X X ’^4^rf3rhr «TOf 

r *■" - 


lx J;r^xioo= 
5550 


2 

ill 


c.c. 



'Q njtr»r3r «t»rnri 
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'smrsc^ ’irrc^itf^^trsra ?{@ i 

^ C^ TO? X cm 

x^-^ = 2 
1000 111 

*** = c.m. 

18’02 cm. ^c? c? pff^ (?i^ ’if’? I 

(3) ?fT^? JPTW ’5C1^T'??1*I ’it?^f ?T?i I 

<Pti:&?'Slt?^ ei^rr?*!'^'TT? 27x10"® per 'C v-W ’fTOfi 

vgcfT^ 180x10'® per ®C '-f? C? ^’I^35t? 

arfc^^ -scsTg^ -^T^ 'Sftc-fsf C?isT:i 

i{\ I 

[ If a flask is made of £',la^'s of co-efficicnt of volume 
expansion equal to 27X 10 '' per *C and 2 ®^^ of its volume is 
occupied by mercury ( co-efficient of absolute expansion =• 
180x10-® per ‘C ) show tliat the volume of .the remaining 
space will not change with change of temperature. ] 

[ H. S. Exam., 1963 ] 

^ I O^C ^T’l^wr^ 3pTC’»<i v„ 

’it^w ’srnnsiJi 

^3V, 

20 

o°c ^fw^rr? wm^ 

= V -3Vo^17V. 

20 20 

^ff^rran fc wi i 

sTO? '®rh5r@ft‘i v-Vod+yB-t) 

' =Vo(l+27 x 10"®. t) 


=Vo+27xVoXlO-®. U 



282 




v'=^-®(i+yf) 

(H-180xl0'«xt ) 

= ^^-‘’+27VoXlO-.6xf 

.*. ^’l^rtsiT? TT^ 'm^^= V - V' = V„ - “ "2^‘’ 

^rsvfi^ ciKi c^ ^T^1TO sptc^ ^T’ft 'Tvr*iii 

'“TtlTs^ ^1 I 


[ S •*! wus "^5 a'T? ^ wjf'f 'sri^i^ -sfjir^i 's'li? ^ 

fv «rf!r®sr ^tnsiTarf^ f5r«<iS|i&! 'e*fi? 

'spini 'STR^cii^ j'o ^1^1 I 

'5r^:*r<i 'srfxi^sT 'sr^f^i’ifs.^ ’nf^ni i ] 


(4) ft's 0'45 c c. '®ftI6>' I ‘-^iciiTf^^l^ 

mm TO? mzm 

2 mm. ys'C^ V '<>15 >rfc^^ ^l^tT <2r>lt^*I 'Q®rf^ 1*55 X lO"*. 

[ The bulb of a thermometer contains 0'45 c c. ot 
mercury. What must be the cross-scction of the bore of 
the thermometer tube in order that the degree graduations 
he 2 mra. apart. Co-clhcicnt ot rppart nt expar sjon of 
mercury in glass is l’55x 10“^. ] 

^ I snr, fif^cB 5 tr=^ sq. mm.; '2n:^T^ irtr^^J 

2 rim. e-i-icT rc «!>rr?l‘i 

= 2‘^ cubic millimetre 


l^C ■^t’Rtan '®lT’fT« 

= 0'45 X 1000 X 1*55 x 10“^ cubic mm. 

= 0*45 X 0T55 cubic mm. [ 0*45 cc = *45 x 1000 

.*. 2at=0*45x0155 cubic mm. j 


^ ^0*f5x 0*155 ^ 



^5f»r -e 9tTtc>nr 


^ m 


4-6. «W?«I Dctermiiwitioa 

of co>efficient of apparent expansion of liquid ) : 

( By the Dilatometcr or Volume thermometer ): 

4^ fkai cw^t^l i 

T9 I 20 30 cm. 

'S ^ I 9ltCll 

^v,-^ 'srtc^ I T'® '® 

CTR ^rT^f 

’f'H’spt'itit fRi f'0 « f<F5 ^’N-r 

^T%5r vs^i®i P wf’t I 

^ , fewfC^Tfsife''T 

(rC^r’I^-RjR 'Wi-l ^^Cv: ,, 

^TSK1 I ^I1 ^T^, "^51 V,., Wsfffsi^r’^ 

‘'ircui -gtf^i 'siK-s ^rti^s 

vfi?[* fc *t’f^Tr?i f^sr ipr i 

O JfH ^5!V c^'lVr*^ •, 'S(T^'*ii S1<J1 Vf. 

Vt --v„ = v£ic5t<'®f1" 'Sjfr-H'cj 2mf<*-i I 



Vt-V 

v;,f 


^Ft31 ( By Weigiit thermometer ) : 

-ii >1^ I 

4 ^ 

4^ fell vii4f& «ra °uc^rf^Tc'i<i c»f»rrci(i \ 

Sf’fcsr 'QTSif 1 Ml. nil gm. “MCI 

^'QfS 114|? I 

iTfen 4^iic5ri fel 

I vij^K -f 9r?p ^t9l Msf^C^T »f<P fell TC9 -SlCM-r 

4tk'4 I utlin '« it91 ^filCSI 
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W*rt 3 mi f^flnrl 

Tfte I ^?t?r 

3I'« I ^ WI 2 gm i 
^’Tsrtsji 91^ I ^ 
tiC. 

^rTPai '^^IT'Q ^ 

I ^C'Qil 

'«mr«Ci^ ^'iTs Sfel ^tfWi 

I fa^C 

•'it’i>iti 5 tg c^*r f^w’^jf'i I 

^i^V:^-\ ^n f^^:l W 

'srt^ Trfr<? ^i'c'-i 5^1 

^91 ^fci^n 'srr^i '« ^1 

^?US i f'Q '«rW^ 

m.^ gm. 

^•fsri %' 

niQ - mi =Mi (-t'^j J=^^‘'C Atn5(t3rr:[ «<iic^[tf'»^i'<i rr< 
wg - mi ^ Mg ('<<[) = fi.’C 

Ml - -i.11i2 = ^r^’|51) vsiilCsTq «<f 

^tc 5 ^ 'sir^T^c^ ^ttr® ’itc^ c^ ti"C 

Ml gm. ^-^i,'--=Jj,*C ^t’l^llit^f Mg gm. 1 

•i-'-'^Ji ti°C W^tsmi Ml gm. 'srt^^ 5 l = ‘^‘ 

[ D =iI’C-vii ^ 3 

v^Tn fi^C wsrrarhr Afg gm. ^c^t? ^riw=r=^® 

.’. ta’C ^< 1 ^t 3 it?f Afa gm. '^S^C^ni 'STt^® 

-^’{i+y'(ts-ti)} 

[ y'* w5T?r «r^«i ] 



f53i 4 t| 



'e 5trtPRr 
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n«w, Tj-’=l+3''(ts-«i) 

2 

= r'(ta -h) 

Aiq 

• y'= Mj—Mq _ ^ _ 

Msits-ti) ta'C-vfi x ^ 

[afS v<j^ 'ssr^ 

tf>it^i«i ’9'iT^ TO1 ’^mr^ 

^’fsnin W?r ^ «[fc^Tfsi^R a^vi\ \ ] 

(i) o?i^j5 »]ii:^rf3iT?ri:< o'c emMrR 3oo fims ^tt:^ i 

4*54 gms ^tlW ^rf&< C^t^T | 


'«rr’(t^ ^"5 v 

[ A weight thermometer contains 300 gms of mercury 
at *0®C when it is placet! in bnilmg water, 4’54 gms of 
mercury were evptlled. What is the co-cificK nt of apparent 
expansion ol mercury ? ] 

^1 nRCvr-a =4'o4gms 

«< = 300 - 4-54-=295*46 gms 

=-iooc 


4*54 

295*46 X 100 


= 15x10-'^ 


(2) «rr<Rtf^^?r 10"C 82 gms ^<1^! 'srfC^ I 

^y^s[c^ 85"C 2 gms ® ^Tl 1 

<2ff^ ss7\m '©‘tT? f^<^i '4^ I u'lt^ 

9x10-6. \ 
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[ A weight theimometer contains 82 gms. of liquid at 
10**C and on heating it to 85°C) 2 gms of liquid were 
expelled. Find the co>efficient of absolute expansion of the 
liquid if the co-efficient of linear expansion of glass is 
9xl0*«. ] 

^ I = 2 gms. 

®f=82-2=80 gms. 

= 85 -10 = 75°C. 

^T<Tr® 7 ' 

5?rC5R 

X ^T^srr-ii'R ? 

2 

80x75 


= •000333 


mm 'v3'rr’?=3xh’tT mm\ "int? 
= 3x *000009 
=•000027 






= •000333+-000027 
= 00036 


J • T ^ 

\Jii. '^«[C9Ri ^9 <si^ «r5rrii*i mtc^ 

( Relation betw<>en density and co-efficient of real 


exnansion of a liquid ) S 


'<r\ m ‘m’ ti°c 

'« Di Tj. 

'6 'Sft?®:? Da '« F’a («s>«i) » 
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^ X ^ 

m=‘V\Di = V^D^ 

Z)i _ ^ I ~ti){ 

5 a V, ' ~v, 

[ ?' = ^?:@f^ isjarr?!*! '«Kt^ ] 

=\i+nh-ti)\ 

.< JDi — Z^gjl + ^'(tg — f I )} 

0''C v^iTs W Do 5?f ^ fC~^ 

Dt Hf^csT C5T^ cn 

Do =Dt{i.-\-Y.t} 

(1) O’C vsmr3iT5 W 8-9 gms/cx. 20“C 

■®t‘=t^3rr^ ^5f?f [^^C5r< '5ir*rt?i'i 'Q«ft<t: 

=--•000017x3] 

[ Tf the density of a liquid at 0''C he 8'9 gtiis/c.c. what 
will be the density at 20'’C ? Co-efficient of real expansion 
of liquid = 000017x3] 

%1 'srmi ^ff^, 0.,=C,}1 f ;'.tl 

Do = S-9 gms/c.c. , t = 20 C ; D, =y 
8-9 =- Df 11 + 000017 X 3 X 20 1 

• D = 

* l-l- 000017x3x20 r00102 

=8’89 gms/c.c. 

(2) C'C ■'aTWiltil 1 c.c. ^ 0*999874 gm 4'C 

f 1 c.c. of water weighs 0*999874 gm at 0“C and 1 gm. at 
4''C. Find the mean co-efficient of absolute expansion of 
water between 0"C and 4’C ] 

^ I ^C^3i Do =0*999874 gm,'c.c. «ii^ Dj =1 gm/c.c. 

v£|?i\i=4"C. 
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wf Tw 3 ( 


air?f 0*C 15 ^^ 4‘C *t% ^t*Rt3f1 TO TOf TO ^ 

*ftf, ^TOI C^ ’T^N^TO?! ^ Dt =Do(l+y.f) 

[ r =TO^ «Si 1 ^ «nTt^*l 'Q«tt? ] 

^«tTl, 1=0*999874 (l+4.y) 


1~ *999^74 __ *000126 _.nnAn5iK 
4 X *999874 4 x 999874 


4-7. Dulong 03^? Pctit-^fl^ '®^CTO ^15 

(SW?T«I '®*rt^ ( Determihation of co-efficient of 



Dulong •a’T? Petifc-il?r 
4^^ 


real expansion of liquid 
by Dulong and Petit’s 
method ): 

I >1^ i^rQ 

mu^ 

=F?f1 I Rc'iS 5‘?'1 : 
^fcb''T 

4^ 5Rt fbcaj C^^^^ 

<f^U^ I =ice»^ AB vfiT.CO 
^fs' v£i?jt RD 
• A c 
nc<i 5(5(fB'< ^ '<1$ 

I ^I'SI ^Itc-Psf 

’(tl*^ S Vil^v 

S C3R>iir ^ttCK ^1 


<«rtr^ I AB tflTv CD cTt^ ^91 ^1 'sftf® I '-(SI 

=35«t% ^ ^ I finri w 

TO? 1%^ ^ tilT> 'sraJ^H 





^ '8 


, 5Tmi’«rfc5i AB i5^c^ §|Tst«ijTNCD 

c^ftr^ri i ¥c®t ab. 

^ .uTs CD i viit 

AB Tf^ ^ -ilTs CD (?l^ ^5f I ^5t 

^ ^W'£\ 'srt’W c^ 

TtpCTS ^tWviit’^ C^tsiJnslff^C^T C^TST 

<siz^ ^n ! BD ^ f?f?i '^tn ^rs^f <Trc^ 

BD ^ fs-^i ^'s finii ?it^1 I 
n^l Ji'i^ij c2jf%||:s ^ BD ^'*1 

"»<5i^i:-«^ ^G5^i /ii ^55T1 /i2 ?5^®T I ^'Si 

o°C t C 

ksl ^C5'51 (h-i)^^^ ^<w W (D,) 

„ ,. Ua) MSI „ „ iDo) 

CVrf^mPs, Do = Di !l + j'(t-0)} (4-6 

=Di\l+n\ 

. '^1= ^ 1 
^2 D/{l+/ff H-.'f 

^l» h\~\-Y t h\=^h2 

J’ f /li==/l2-/»l 

• V--^2““^1 

* *• ' ’Alt 

'Q«rr«5 

_ \i^;<^'Q!'®''^t<t^ ^lib'iR 'SlX'SW 

itm ^^wszm x ic »»f 

‘ [®S *j^f%rv5 '2^ 

■s'TR ^Tr5ir 2(»iR'i <2itTR^ 

19 







in? in i ^sifpnr 4ff^, «nTtv( ii^ 


loo^c ’®tTO5t?? '^i^fS o“c '=r’fi? *rniw- 

>rr^ «2ffo^1 TO I 76'35 cm. 

75 cm. i miw?i 2f>m?*l 'Q'ft? ^ I 

[ A column of mercury 76*35 cm. long at 100®C balances 
another column of length 75 cm. at O^C. Calculate the 
co-eflSicient of real expansion of mercury. ] 

^ I '5W?l«l 13®ft^ 

___ 

M'S! X '^T^t^rrarf^ <2ic^ 


76*35-7^5 

75x(i00-6) 


1’35 

-- - — = l'8x 10** 

75x100 


<2tlTt?[«j ^tl%^ 



af^'c 

”F 

' 81*1 (15”-100"C) 

•00037 

•0002 


*00018 

•0001 


*0011 

•00061 

CT3T 

•00105 

*00054 


4-8. ^f^aptS C2r*rt?l*l ( Anomalous expansion of 

water ): "* 


^ vfi^s ^srt^r=RT 

^ I »TW?r«i fw I 

f%f cwti ^ I ♦(f^Trt‘1 «fTO o“c ^’tsrfarm 
*«n:? cq ^ tori 







291 


»* n 
\ 

1 'srtTO!^ »PNC^Ftw 
sn 4‘*c-il C<fli^ I 4"C-»i|^ m 

^ ^rtwwn 4pTr!i«i I 

WST’ir 9IT^ ^SRT'Q ^1 '^’Wan 4“C-^ 

I f%^ 4'’C O'C ^1 

^f^?[i ®Tr^c^i 4°c o^c ^t^tait^r 

w WOTT ’cri?r5*T «mt?[«l wtsr i 

c^i ^ a, ^S*rt«l'^OTT 

4“C ^^art3i1^ 5R I 

^J^f5|®1Tf^^ (inversely proportional), 'sf^vil^ tn ^ 

4"c ^t*Warr^ wcsTff *r^»W c^ i 

4-9. mm ^jfsaFtg <2tf<C5R ’iftvl (Experi¬ 

mental study of anomalous behaviour of water): 

4^ ,^*v to 

^5m?f c*f^c5?i ♦f'lR I 

j ^>*f ^ m I ’ft^cw?f 

«fm^i‘i mn ^t5 'src’f^ f^ejtdtWR^ir ^ ^sr*f?r 

wto ^ I ^^t*s 'sr>tn ^ c^'R 
^^(5f ^waji ^15t»T’(to ^fC5T^«ff^ 

«RT?(*i ^ »rst^n5i? I 

n?N ^ 

toc^f^^TC?ni J 1 C «15 CTfil v£i^ ?|t?t W^ (distilled water) 

^ I ^'9 « sirsi^f ^ ift^ 0“C ^fs|ii5 

^’ito ^1 

^^51 5i^j I <<rfct[Tf^t?( '^?[T'S I ysm 

^ ^ 'ii^ -sff^ J 'C -c^ 

c^tR ^ I 10"C’t^ ^ 
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( c»r’«rj o“C 4*C ^®T c^ 

frf^ I 

>5nt^ ^C5i^ (f^. f^. 

f^’f '5lf?(^5(-'®t’Wan C5I^-f5C3f (graph) 

csf^rwi (4« f53i) I c«i^-fk3f '5mr«=^t^ 

(^vertical axis) ^in* '^t^'^ltllfC’F 'sf^ (horizontal 



■‘HtW-T'St^lTfVIll csfei-iBai 
f^3j 4'^ 


C.X1S) ^1 i Tfii ^ c<i^fi 

m C^ 0"C 4'’C 3R-t ^fsir- :, j\y‘ .JC-fl 

'5rm-<®i{ I TtT^tiit^ >f:sf '^\^■r•^ 

•rr^c^c^ I % 

^ (;<r^ I 

CTfst-fRii V<|^f5 f^-rv{Ji of^ 'Sftrf I 

^s'^fw I ^VA ^ni c^, 

4°c-a -«pW’jtfe Jimiw 'st’isrtag srcsta ^'sa %«|:, 

c^ -Ifii’rsi!! sn I Ji^ ?!st?ic*i 4'c ®t*l>il3rt? srcsra 

1*1=4^ <rai 5?t I 





440. w «r«Ki?Rr m citc^ 

^iIWi ( Hope’s experiment to demonstrate the maximum 
density of water at 4®C ) • 

^tC 51 | C 5 tvS I \ 

*«rrc<ffsi:feim 

C5t?:'g^ 3(t^ ’ftij 

fqRiii '^m I -iit *ttc3i 
's r^i-rT^^i c£i^f& f?^- 
f^stej ( freezing mixture ) '<1^) 
qtcsj I »iit f?[3s(c«t^ 'ST’I^Tail 

f "StST ’I'TCTi 

'‘-’W 

I 5fvr^ii >r-iT^ ! f4^ 

r.lir-!fl ^\^C‘^ c^ ^rn'<r3J1 

•I'DUf^r&rc^^ Tmt^i i c^, 

*rCT'’. '?!'>[<• rt“* f^^-fs{iH|^':’< M'^SI 'srtSTC^ wf6': 

?•! ’qjl^ i 'srfl jsi91 ^|C5^ vfi^s 

ill5 G ?t<I'5l W<n fW'^ W 

fr^-hsicT^ ^fci5 w ^r<T^ ^rsi I v£it Vrsi 

«lft ^UH ^iR f^c^ v^m >9 w:m 5?!t5C5^^ w 

vffMC's mff'C^ I 

« 

C^Ti^ Ct-(«ri 5il , ^f5«l, 5'.1T55T'^1 

^i^a[4lc5? 4^0 'st'i^rsn ^^.^^ ^Icr 

'5tn^T3ii '®ir?[ ~<v\ku$ =fi I ■OT'i ^cn (71 

. • 

^itcua 'sr^ 4^C ’Sfcw 'srtRi ^t'Sl '^ft ^hsoi9 

^1—5n I ^<fx vD?rr< C’^, 



fb3[ 45 
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' ’ I * 

’(tT:3jir ^*Rtarl 4*C-ta^ W c^^* 

<il^^ ^'errr® ^911 W, *{tm 

Bfc^nr o”C-^^ w ^ ^91 ^ 

■g9f ^<tsFi ^Tjs \5tf5nn I ^?rf>, 

o“C if^r ootn 

wrr^tR^ii 5!ai!i 4‘’C I 

*5r^.s^i v£i^ <lfNl 'if^t'i ^Z'< a 4®C ^t^aita "sc®!? W?j 

^C^tEo I 


4-11. ^5R[ 5^3prs «fsTt?n:«r-jr ^ ( Consequence of 
anomalous expansion of water ); 

5TTf^aFf^ -2t>rrat'f^ ^iTs^ (M^ ^5 ^Qt?[ f^C^T ^5?5? 
"fi^it I •■iirtt^t 2r<^f® y£fl> ^sp^ 

< icv c^t’tr^au^ I 

ca^M ai waa ’0 Vrsi ?a 

■>:».r5i ^'icat'55: catiaa ''lal’sn catari ata i -staca 

'"^ifa-Not^t ^tQi atsata a*Mc4 sR-r %®^ ^tal .fia* 

Ns?\ni 51^1^1 Tft^ca I ■'esita '5(wt^p~‘ 4aa ^acaa 'scifjjca i 
■®5t 3Fa*t ^esi 1 -^mti-, .I’C 

f'^sT •^^iT ^ta "^si "^siTa 'qffaca ^ii i ^Ta*i, ^aua w.m 
-ataat^n 4''C-^a w^ ^I3^as| ?^ca atf^ca i 

^’(caa ^‘<^1 aac^p <^fa=t^ ^Ira fapi ^?fa ^sita 

4“C-vii atf^ia I aaa* a^ 'st?^ •;5?:a aa¥ 

^fa?i at^^ v<i^; cat'spcsf ®siHc?a m aif^ia'i i 

fa^ '2ftaf%a‘ fi^aa *iiaa^ ca ■^trl ^tca ai i ca^ i2(5« %^a 
^•tTa-s aaa Tfa ai ^14ai aaca* ’ifa®r^ ?a ^aa 

4"'" '^taatsTa aTca^ isa? v^l* atw »iia* 'aaitaf '51 t% 

^C'3:a lirra^ aifsaf atTT 1 
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442. OrtTSil 1(119) (A problem in 


connection with the volume of water): 


v£|^f5 ?rt*T 5Sf7:?R[ 1%^ 

"iiT |^?ri I «t?f 

wc9[n ^<i5rt3ii o^c <rrf%c5T bk^rt c^t^rni <«rrf^c^ ? 
sttC^Rf ^SRf '^t’Wtail 4'’C ^JS ^s\ 

'T1 ^CSRl ^ C^W?f ? 

?ft>T ^TJTfK '«rtC^'l ^?I 

WA C^ ^ SfT’T I U'% 

TI'51 1%@I I 



O'C 11 c.c. ^5T ^f^?{i o^c ^iic? ®i1^®t‘ 

?<?C5T 12 c.c, W ^ts?1 

^■\^\ ^ ^■i{^ 

»tC^ ^^^1 ^tfTlSRt 

12 'stt’fn 'ii^ 

^Ts 11 

1% ®i:?l ^TT^F [ fun cm ] I 

'ST'T^f^ W 11 

^1 I 'SftK^ viJTs '®T’RItr^ WC«T? ^R'RT 



fsai 45 (i) 


5«)^!t?( 0“C W^T3iT?l C’fCsl'Q Jit*? ^liRtlf 

'^zm c^t^T cm) \ 

4“C ^’®T®Ts(t3lT^ ^CffT ^zn ^TF ^ ^sy '^■y^f 

f\fkzn -5t5y|-^?y v<iTv ^tTO5l 4°C ^m} 

I '*if^'6 ^5F 5l®yl ’^tsy?! 'syni^sy vsi^ ^®1>ytf^^ 

'srni^sy ^c^yii 'si^i^rtan 4“C 

’®rt^^ I TO*i '«rt^i ^tf^ ■^r^y^ '2}>yt^cef^ 

^z^ ^c^y^ ^TWJTl 4'’C-ij^ 9tr«y ^csy^ 'sft^f^sy ’ttii i ^pc^y 

?ftt>y?r ^«y ^ c^f^) i 
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^C5f ?t^ I ^f^'S ^’'F ’fsn ^sT 

^arfu^sT >[5(t;( ^‘<rrfn ^ (4"C 

^r’TsrtattTT ■'TTf^TT^ ^C3T »r^C’FtlR ^C5f^ 

5rrf^nrl c^f^) 1 

WOTr«w^«i 


4-i3. ^sn S 

^1«t ^ ’l]tC=T2f'Q -2f^*l ' ^TTW<1 

C^fiT i^! sft^tN ^5til 5?1 C^U ■£lJmi«l I 

■2fcTitc'jf -2i>fr?f«i ^t5r^’Ti 

•2fm^«i 'sd^T'f c^, -^t^rsi ^Tn 

^;'i:^tc5f >T-'T '^r^m •«(m?r‘i i ^f3^( 

1\ 'AWvA^ Tt5l ^1 I ’N>M 

M'ii ■!|itc’?'< i:^f*f2i 



'^J■'^f& ^,Vl^\ ^\r.\,^ IfM’? ^W.1> 

'ifi^ TJiwn ^T<li Y< (4'« 51‘ f53I) 1 

U^i frf'ii vi.j.f& >1^5 --;>i&;i-. •^'<iT'*^ j;ur:'4 

StC^^I 2tt^ I ^51 l&t'&l 

iric«f^ '<^^*11 s,® f*nii sn^if&^r 

c*!*ii *\\rr^ c^ ^15^:*’ ^tkn:^ I 


CffStfjf’II-il ’IH'-'I 

4^ 


^a?RT y 

^2f?:’f 2ptm C^l-'«lt? ’®itc^ 

■2f>i1<«l Fiv I ¥C5T 2lcilt^ 1^^-\ 

?-tPT ^tbii4': ^Tf^lli ^{l^?Ft| ^'lc^^'^f«i11j C»R I 


3T‘! <ir^'iJi &:5!ifT^ 






will’d ^(tt^ I vsi^ffij 3Ftr^ 3Ptt^ CTt^ 

»nr, I sFt^ m 

v£i^ ^ ^ttwd( I wf^c^ c^ ^tfB iptm ^ 

’T^5( I ^ '2W«I C^, 5|3rtST *1^ 

m*Rj 'srl^rssT «f*rt««l ^ i '« 

(srJrt?f«i m ^n i 

*lW?f®l ^^=(1 ’f7tt’l?l '2f>lt?=(^«f^1 

cTTTOf^ '<rii®ri ; 

(^) uq^ f%l ?t'e?(l ^sfs I 

I ^;i ^'9'^ 

'srlH'i'^^ SfJfTf'T'* ‘/'^N I 

-sd I ^t'^i 1 cwf^n ^fsl ?^yi 

TO “^TO -^mtiil ^ Y■1^^^ RtiTC^ 1 

(^) .5^# 4fci5»^ ^5 f^(^l’ttc'f 

i CVfRc^ C^ c^til “p^f ?^ci: 

^tf5^ 5??1 fjt^tc^ I f;^i( 'ii^’i 'f 

C^R:’^^ Ffy -fUbl 

C'^'Q^I®! ■‘2l^n'fC^ <r<t ^li‘P?ll 5it?: I 

ij^ ^fifTT 7jjTj< -<r5^i:=y Tii^tr-i df«^l ’Tlf^"< c*i^ I 

(^■jf^ ^1 ■s<'mt?^i w^ f.-^t^(<?i Sits? I •^ir’i ^’51 T^n 

fffc^ ^'■'i^^til »f^ ^f^tn I V 

f^I ^ti wl 3?^^^ ^^tt? »rtt'-^ 1^ ^Tf^'ti! 'iEf^r^T 

?tf I 1 

4-14. ''® <^^\a s 

^IJtC^ (Gas Laws^: 

'® "tTORH *iRt*7i 'SfRCW 
^TtC>15^ -SPiTilTO ^C«le fit’ll 1 'SiCllTC’t ^1 ?tC^ ''^fe 

=t1 ■^<r?f ’iifITO fl*C=^TR 41 ■•ii* (.^ 

m I ^tf^c^f's ^1T^4 ^r-ifgj r<pi ^,f4*s;T‘i 
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’Wt<f^wt3r 


(3f^ ^’1 ^»rW!t m ^ irt%r 
^mtsn ^ ^tflprfW 

I ’frrc^ «2f>mi«i m 'e 

f5^1 i ft^ 's 

(^) ?OC^ (Boyle’s Law): 

^•mw f%9 f^i ’ffii^t'i ^Jfr’r?! fT’I ^1 ft^ 
^ ^tirc^lif ^T^tF’lli:'^ (inversely) 

MW V ^5T?f m 

P ^x w ^3[ti?^it?l 

VoCp sn ^"51 I 


'«'’'H', VP=-W I 
^•KS^, C^U f^f?8 «c?l'< ^tnc^g 
Vi, Vg, V;5 FTrrfvf ^'Ax ^5tcr^ ?[‘>itte^ Pi. Pg, Ps 
ViPi^VgPs^^VaPs ^li]tfw I 
{Ft®i "OT ^31 (Charles’ Law) : 

Ft^ fifif ^rrf^csr ’tf^5rt‘j ^fTtc^ra 2|f? fs^sfl 

^1W3n ^jf'li ■<! m ^ ^tlTCJiil O^C CT 

vXl<pf& fiifnl wc*r (sla) ^1 ^\A nm I 

0“C ?trrc*i^ V,>, 

^^^t*v, m'(.‘\'A -Tans'^fft, 

l^C «PMt3rf?r ^1 ,. - V^ pVo.gjg 
2C „ ,. =Vo + V.,r^|g 

»’ >* “V^'P^Q.^yg 

rc V 5^c«i, v=Vy (ip^ig) 

c •- wi ipi AW f-’c ^Pi^t3ii 

?mc»r?i V-= Vy (l-^ig). 



Mt * ^ M ^ 

«»l)tPni (BWM * 299> 

4-15. (A simple 

eyperimental verification of Charles* law ) S 

n c^tJf ’irrc*!^ o“c iatn 

locfc Vioo, ^ 

ntf^, 

yjoo-iyo^^ 

V xioo 273 

5T<t»R ^^9 2Rt«l ' 

A bfi^T m 

( 4 ^ ) I «il^ fliw ’(t^w (C) ptwl ’srfCfc I ^5l 

I n'K^f 

’71^‘f ^tb^rr^^sf 

'5['R -^rtb^ U) 

^<1 '®it^% ' v£? ^c«t< f^h %t 

v£i<Ff& '5rr5t?( ^«i, p) cQ^'v vij^fg f^-sf^R ^oT (0) <?rr9tn:wi 'sfTci?' ^ 
iJ^fg '4tCVtf^^t49 (T)I W ^Tb- 

it9Tc^ 

m 'sitc^ ^ip 5Tn:^T? ^re^< 

(P) fwm f'5“? 

I -^ST J[eT (Q) f^1 ^ttc^ I -SC^T^ 

^v^jA a T ^rt) 'it'8^1 I 

^t*t5it3rl A 5?r5f^ '5r?'5)*{ C 

i "si^^lJiil O'C ^5^ 

C vii^tcs^ I c^5^4 >1t5Tr^T A 

^Ttiii '®rrc5 c*i^ i 

m >i"^€ ^ I 

A 5?r9i<-^t^? '®tW3Fi 




f635 4s 


C' A 
Q 
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I c »ifwi 

1 oox vfi^ (‘fir, c' ’«r^^tt^) • 

I ^ ^ C 0^ ^rrn I A 

mm ^tlsiQcsT mm ^t^- 

mu i ^-%z^ m iittl i 

^^, o’C '«fW3it^( A mm ^(Kt=/o cm 

lOO'c Mi=/ loo cm. A m^^ er^w 

>I51T5I 31 »I^t5»’ftf%^ ^1 

I 'sf'JTS 

^lOO^V^O^/l op “/o 
Vo X 100 l^xlOO 

/o, /loo «ft^)CVf^ ^^1 ^ C*t^l 

^iit'r.'T ''T, ;.f j I f^sum'mw^ 

ir'V[c| -!sr^ I 


•1-16. 'st'HiRIllit? P?f3I C^sT ( Absolute scale oi tenipera- 
ruie ': 

Tii ti-'f.i cw'^ii c^^, tC ^rwulffin 'if<'srf®l ’tiOT-i 
^T'T-v-i V-V„(l-.nf^). 


K''! ■st^f*n:(il 273‘C 5'.^ '5 I®'Un- 273‘C -'r'.xpi m t-v 

V-V., .J- ? 43 ) = 0 . 


'; |vfTJf2|lT( •sntJT^^I *J[?J I fTI ^-51 

'^’4 ^1? I 5ii f,^f5 1 t?l ^ 

' n’nthemntically ) I 

1 ^511 ^ ^t^tajt^ RSI I 




*r^ v-T^1 -273‘C, ^t?i*l ^z\ '■S[C’|'^1 m 'STOI 

i mK' •^.‘n ^-£-<^rs Mh? vfi^C^^'5I§|ilTfl273*A 


100°c 373"A. 



'e trrtr»Rf 
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C s (?if^catw Ti tFn:?i5W^^ c?w o” cvm 

ijv 1 c'«r?t9i^r5 W9\ I c^wsr o* f^BCTu 

f^«C5T f^sf-sHTB Tl^*! I ^ ^insrtisst’f 

'5FC*r^1 ^?isri€l^ 

0® fwift <nil I ^^ 53 ^ 

c^ ^ra srf^ 13 

(Ti^isns cw:^ CTt^r t'^C ^ T 

H^\ T^^z^y T==2734-t 

5r«i'c^^ « wrPi c^ 

V=V„(l+5^5)= Vo>mt^) = 2^J = 

v=v„ 

or, .J, 

VocT 

fS??! 

( absolute temperature )I 
■5'>IiC^ ejtsTC^S *1tC^ I 

4-17. NS ^5}^^ ( Combination c-f 

Charles’ and Boyle’s law ) ; 

'<^y C^M f^f^'8! sc;^^ 9 m ^*(.tIf-C5{ 

Vi, Ti, Pi. 

U) '^^'•{y m ^tf<^l, '<?, «mnsl Ta ^?ii 

^T5TC:« ^f?T5^5T V', ^fzi) C5T^ ^^t^C^y 

V' .V. T. 

12^1 1 1 

(ii) ’^t’t^t3i1 Tg fe M’l Pa '-f ?«l 

V' Va , ?c^r5i?r 

=7i{ 'srfsrai f^Rr^s ’ffR, P2V2=PiV' 

PlVl^PaVg 

or, 

^iws^y M’t's 

I 





:d^)^ 

[ SWRJ S «tri^ srvsf ti 5 i^?r 

^rt%l 5OT ^rl I «rlv*f ^UtOTI (ideal oi<f 

perfect gas ) W*rl ^ 1 *lTr*T »Pirer 

’rjtc’iii ^ 3irfwi 5%^ wf ^rm i 

«rc*r ^irf^c^ c^ «Trf ’tun wri nT® i ] 


(1) aO'C 760 mm. ’ItitCinr FfCU fkf 

■^tg5 1000 cc., 750 mm. ^tC’t 

1400 C.C. y 


[ A quantity of air occupies 1000 c.c. at 20°C and 760 mm. 
pressure. At what temperature will it occupy 1400 c.c. 
at 750 mm. pressure ? ] 


^ i vfi’iist V I * 1000 c.c. Vg = 1400 cc. 

Pi*760 mm. Pa = 750 mm. 

Ti = (20+ 273)‘>A .Ta=y 


«m«i aiTft '^>Pj=Y2Ps 

11 13 


1000 x 760^.1400 x 750 
‘273+20 Ta 


war^ To = --^^"^-^-^---^=404'8“A 
^ ® 1000 X 760 




ta«404'8“273 

=-'13r8'''C 

(2) 10“C 1 litre 5im»! m 

•e ^ 1 '®Wt® ^WjtI I 


[ Tt e volume and pressure of 1 litre of a gas at 10®C 
are doubled by applying heat. Calculate the consequent 
.temperature. ] 



Wf 30S- 

10+273* 283“A 

' jn 

m ’DtC*!!! m*2P ^811^=2 litres ; Tg*? 


'8rr*niiwrf^ 

A1 




=.VgPg 

tv 

IxP 2x2P 
283 Tg 


W1, 72=4x283*1132'’A 

c^m t=1132 - 273 = 859'C 

(3) IS^C 100 litres ^tJPl CFtCS (SITT-T 

WfRi I CFf®f&^ 'Srr5mft‘1 '5rr?^5( lO litres ^:5I C5TC€<^ f^-^- 


C5T«f5 5t*1 200 lb per sq. inch ^’Sf-TR ?ir 

^91 9^ ITf’fTOl *1% ^l9Tr^ 

CStslB m ? ^t\5^sr«?Rf m = 15 lbs per sq. inch. 


[ 100 litres of Oxygen at atmospheric pressure and at 
IS^C are compressed into a cylinder whose internal capacity 
is 10 litres. What will be the pressure inside the cylinder J* 

The cylinder is guaranteed to withstand a pressure of 200 
lbs. per sq. inch. At what temperature would there be a 
danger of bursting ? Atmospheric pressure = 15 lbs per sq. 
inch. ] 

am nrf?, 

(’3?arf^^ift) PiVi =P2V2 

Pi = 15 Ibs/sq. inch j Vi = 100 litres ; Vg = 10 litres ; Pg ~ ? 

VtC^, 15 X100=Pg X10 

Pg = 150 Ibs/sq. inch. 

c8i^. 

Pg^P' 

f g r 
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Pg^lSO Ibs/fiq. inch ; Tj® 273+18 **291* j 
P'«200 Ibs/sq. inch ; 

150 200 




291 T' 


T' 291 X 4 OQQ« 
or, T = 2 =388 


c^i^C'fns cw ^t’t>rr3n=388-273=ii5'’C. 

(4) 100 c.c. ^z:3T 9jjpf 

72‘8 c.c. wn I 25°C 

viS^N ■^t'?:^’f 74-39 cm. 1 '6 ^t^T|3rt?I 

m f^€?r i 25’’C 

Fl’f 23'45 mm. I 


[ A gas IS collected over water in 100 c.c. tube and 
measures 72 8 c.c. , the temperature and pressure ot the 
atmosphere at the time are 25 C and 74*39 cm. of mercury 
respectively. Calculate the volume of dry gas at N. T. P. 
The vapour pressure ol water at 2j°C is 23*45 mm. of 
mercury. ] 

® I ^c*T< ’|TT»f 51*51^ m €• 

= Tira I 

=( 74*39 — 2-345 ) = 72 045 cm. of raeicuiy. 


Pi = 72 045 cm. P 2 =76 cm. 

Vi = 72 8cc. ¥ 2 = '{ 

Ti = 25+273=298°A Ta =273°A 


11 12 

72*045 X 72*8 _ 76 xVa 
■■ '29b 273 " 


72*045x72-8x273 


7q “ " ' cirto'.,' 


298x76 


64*42 cc. 


or, 




WT 'e <2t3Tr^«| 
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4-18. (The ideal gas ecjuation ): 

Ffst^T 'Q 'srsjcB^c? (4-17) 

cwf^^rrf% c^ c^u ^tw4 i 

‘R’ »ttf<, 

PV = RT 

c^tJ? '«rTw4 ?iJic^?r 5T% 's "•t’l^ifsiT^ 

5T#t^«j I 

mw ‘R’ i «2jiT5r-^l 

(gramme-molecule) ’fTR’T^ ^^1 f'5'^1 “<^^1 

i2P^^ (universal gas constant) C^- 
c^-t^ -siM 1 

PV^iRT 

-KT [K-=uR] 

■il^'^PCli ■ilH '5tlR>i'1 ^C'-I'l i 


4-19. ^^Jp[ 3P^iJ 5|ti< (Magiiitiid.' of universal 

gas constant ) : 

v£,4 .■5iTm-’'=sf'i PV-=RT 'A<^u 

'«I’i’^tiii « ^ten c’i-c^r*! ^rw*i ’tTfT^< sic^fs-T i 




R=py^p„v„ 

T T„ 


4'-itM, V„='^®tf<'* 51*! '9 'stI’lfarR >«■¥ an3i--«T5,'t '=in^a 
=22’4 litres 


= 22400 c.c. 

Py = ?^lf<^^ m ( 76 cm. m ) 

= 76 X 13’59 X 981 = 1*013 x 10^ dyncs/sq. cdi. 


To=^Tf^^ ^T’PltiSl ( O'C ) 

= (0+273)=273"A. , 

^«i?. R=™3xl^0«x22W^g.3j^^0, 


20 
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4-20. mm •itr^fiNj »r^ 

(Relation between the pressure, temperature and density 
of a gas ): 

^ ‘m’ v£i?Cv Ti 

Vi Dj : 5(f^ 1?^ Ta 

■'5r<i 'f : f<p § m 

I 

■51CH ^1ir^a[ 'e w Vg Dg. 

'SI *4^ V,Di=m = V2D2 


or. 

6in Pi vuit. Pg 

PiVi^P.Vg 

Ti Tg 

Pim _ Pgm 
DiTi Dgtg 

Pi = Ps 

^iTi DgTg 

P 




») 




DT 


-iPW I 


S '€1 5tC^ 1 litre 'Q^^T 

1*293 gras , 3 5Ttn v£i^; 100°C ^t^^rr^i'ni 3 litres m 

'S^Sf '5^^ V 

[ A litre of dry air c. II. T. P. weighs 1*293 gras. What 
would be the weight of 3 litres at lOO^C and a pressure of 
3 atmospheres y ] 

^ 1 ^maji 5Tcn m ( Di ) 

= 1*293 gms/litre 

lOO’C 3 Fit’! w^Dg («ni) 

■il’^rU-JT, Pi =1 atmosphere, Ti =273°A, Di =1‘293 gms/litre 
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Pa «3 atmospheres, Tg *273“+ 100“«373“A. Dg «? 

Ulll U 2 I 2 

W1, Da = ^ ^ ^ 

® PjTa 1x373 

= 2*84 gms/litre 

.*. 3 litres m ^T?5= 3 x 2-84 gms=fsZ gms. 


4-21. «rfrt?r«l ( Co-cliicient of expansion 

of gases) I 

'e nwN 'Simi ( expansibility ) 

( compressibility ) ^t?1 

I |t»l 

iR^1 tic’ll 

^1 ^irc^ I 'iit n^i 

I (1) m C^ 5T+ 

^ 

( volume co-efficient) (,2) f%4l ^TT-;;tiir< 

( pressure co-eHicieiit) I 

(1) 'CrfU^ '®*lt^ [ Volume co-efficient (J'j,)] S 
^tf^l C^U 0"C 1“C 

2(f% '®iT?r^w c^ ^?r$5( 

'Q'tt^ iflf 'S'lt’f m i 

O’C t 'C TtWsir^i c^t*r mzn^ 

'5inr-®i{ mi'^ Vo Vf 

^r^C!5 =«- 0=f“C = V t - Vo 

'2ff^ 

V Qt 

.'. Vrwj( '^Mi? (?*;)=V-^--Yo 

V lit 
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(2) ^ [ Pressure co-efficicnt (y«)] : «ltTO 

?T%I C^=[ fkfki ^’RTan O^C T^us 1®C ^ 

'2lf% v*|^ FtC’f Ft^ 

'S'tT’P Wl I ^|TR>1^ C^^iti:^ J\'^ I 

‘>s^ ^csi o'’c /“c 

m ^'TTIR:^ P^ P,. 

^C^CH =t-0=^fc v5-<^ m<lf% = P f - Po 

^<5^‘n rc Fr'^gf%=^* ~^" 

It 

•^i^•^ 'trfs 

r* f^t 

:. ■51’! u'ln* (:‘ 

P.f 

4-22. -stjtcsRT fefe «2rNfif^ “Clt^rissi 5f|^1 

o’c '5t^Wari?r ^*1 ( Reason for taking inititil volumv. 

at 0''C in calculating the volume co-efficient of a gas ) : 

c^c*! '3(1^1^^ r^<ctr-£!^jf'5i<- 

Tl c^fii 'srt^Ti^ ^fi^riiT^ 

^S5rl i <rr^«i a ^<iw 

'*3'ttc^<[ ^i=r 

v^^’i T^n *^1, 'Ift?:-*' ^T^'1^ 
C^^r*^, C-TR ’fwtc’k ^T^'^«Wi‘'C t./C 

“•iT-rtSitll Vi v<iTn Va f51%^ ’Itf^ 

V2=Vi ii-h’-Ua-^iH '^1 nm] 

c^s^Tr^ 's^’sr^i sii, c^c^cai 

Vi = VoJl4JtTi Va = Vo}l-4n2f 

r?'=9tTh:^^ ''?3«ft^ ] I 

vi3^ I 0"C 

4 

273 ^ c. , -^t^l 100®C ^Ts 120 C 



'6 9trrc>!^ 
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. Vioo*®V(, (H-^^x100).=:273 (1+|^§)“373 

Vi 2 o~^o (H“-Jy§)=273 (l+^f§)=*393 c.c. . 

Vioo Viao 

C5ll f% ^p5i ’ft'«T(1 ^T?f C^l^l I 

Vl20~ ViooiH“2T?i 100 1 
= 373 u+./,%( 

= 400’3 c.c. 

CHII r.TEl <t?},fTi;4 r.H ^T¥l ’SIU 

(393 c.c.) I 

ipf&^'T I =y <!Tf’fC^ Cipca 

51#1 0'C-^<! I 


4-23. -sfJtOT t 


'4 1, P5<| ^Tf^»>J! f4| ‘-^roil!^ ^tTIC>l*l O'C 


t C <M '^Ff'^rsl ^5T<1 V,, r^r, ? V^ I 

t‘^Cz t^f’K's *11 r<, 






.,. _V,-V.. 

'" ■ V„t 

Vt=v,-fV,;',i 


-■V„(l + ;„f; ....<!) 

vfi^^ v’j:?! 44, r;hvTi,i « C-/. 4iR4i ?trrc>i<i P„ 

v£|^^ [ '4^, Pi ) 4^1 Vt 

itCT 4f^(. s 4^4 V„ 'SfiTvs? ’^TT*lt3l1 

'srnf44fTi' 4[4i?i 4 i:ot 4 -sim 4f4^l c<^^l mtc-^ * 11^4 f:5i, 


PiV„ = PoVi .(li) 

^T4f‘ U) ^4* (ii) ^^44n^?:4 W4 4r44l 
Pi V 0 = Pq Vn( 14-»;' „ t ; 

^"441, P,. = Po(l + ?'„t- .(iii) 

f4^ 4fFt 44i 4t4 (.4 ^1113 44 Vy 4Tf’’44l 
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(fC fC ^ ^t’f 'S«tt^ ^rr^TTl ’ttt, 

y _ P f ~ Pq 
“■■ PoT 

p,=Po+Po?'„« 

— Po(l+/'„t) .(iv) 

(iii) (iv) C5f^1 

C^-C^ti? ’tltC^< 9®lt55 'S 'S'lT'? I stJlsr"® 

^-^1 (71, 3'lTt^^ -Sltil jfn ‘00366 

( ’?:< >Nr ) i 

4-24. ^tjt^?r (Ex pen - 

mental determination of t!ie two co-efficients of expansion 
of gas ) s 

ii-l’ 

Pk-im ■‘s '^''.r? f.v':’T<} 

4'-ii $5 cl I 

'S f«l% ( PvCgnault's 

f constant pressure thermometer 
and determination of volume 
'•o-efficient) * 

f^«j S 4^ 4*s f^cif r^<- 
E>T^ I 

BC, 3>ni ^r^Ttiri 

C»(T5il 



f^'il 4^ 


A w I jfft T1^1 
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I >xiTn BC ^ 

'Sftc^ I BC 5(C5 t? Tfip ^ D 

I BC 'il^fS CTtfel CBt© 

’rtc^ ;|F ’?:f=^l *T^ I 

vijT^fg f^is ^tCT D ^t?{1 '5rtf^?|fc&- 

f|5r fif?[i >ii^f& 515T MN ^rc’^ i 'ii^ 

^i:5!<f ^f?ii^i >tA^ ’ir^5tis^i ??f I vnt^''5 ci?f»:g^ 

I W=^ 5ltf5^f^ '^^J ^'.^f5 '^itCsltT-^ S A ^I'elC'^^ 
Tfl^tiil -Sf?; JiT^C'r-i ii^f& ^fC'*itf^^^ T rfiVir^ 

'srtcs I D i(c^5 f^ri '5fjTfJ7'5 nitV-^ fw>r. 

'Wi C •'!!:<^^ c<ir^t\^( I'it^l f4^' '«iTtf^i'? s{i:^ iiif^<i| B C 
-rr^c^ ^nw^'i (.■sic»^ >i'ti-i A J5i’i5i5C‘<i7^ 

bfC^^l >r‘lTSI 5J I 

^isrsi? S MN '>V. 5i/l'.11TV,5>'^t^ B C 

'SfJi'f^iC'y^ C»1C«^ A tft^r 7i‘r' 'Ul< '^rf'n-l 

f»i«K '«i^* T "^T'l^lTi cnf^mi ’ir’j i 

MN '•{n -^Tifs I cst^s-i 5:^^ ■'1-''*;tiii -^T% ^i5‘c-i 

A '’-ts^C'T'^ -Tt^i si'-1^11319 ■'■r'l^inH j-vc-i I ’^r/'i, -‘r 
‘H’l'l ’®lt^l's^ '^f% ‘il^^i s' ^•'1'3 Mir>I^ 51'1 *"]'.& 

fi-‘^l vf^A I ^c?f C iic^T ■sififi'iTs f.^*ic»>T ^cr, 1 
B ii^t C Jit?!-? '5rJlf>T'feC«1':»W.^'<l ^Rb'vst'J 'it'^^T-T rwC'-l i ^ft-1 
‘^'A\^ S ^!j^i 5^1 ■^tH- 

^ml ’J5tin^l.5"C U\<\ 10“C f.-<^ ^-cii:^' T^%m ^ •^TT-itim 

5in>fc^ D ffe-f'i 'a(]ri>f® 

<f-i<^i fn^n B C flC5| •sinf^'s c^irs^i \ 

<r.^y ^ ^TWaiT^i A &ii:vi<i 

>1^1^ I fvtz-^ hA ?v-.‘[ I ^A->{ A '<T5\C‘i<5 vfr’t 

^fz^ vfit ^t|;q '=(t^C3iT f^<?f I vf|f^V‘)K-2i’U? f^?l33*l 

MTc’i 5'’C T^\a\ lOX ^T=i:^n‘ ^"nu <siiV:i; 
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f^n»t=r 


'5rri%c^ \ w- 

TOtr^ ^?it^ ^^t%9t 

C5i^f53if5 

I 4'iP Ji*v f&rni AB ^ 

>i^s! ai^ I 

^f<icsT ^n^wwvi 
'si’SfC^ C c^w I 

OC 'liT-^n^ 0°C 

Tmcst^i 'm\*\ 

w.'\ i 'Am ^rt Vo i 

cTwn cwf^i r<i*5 p 5f??i]-^rn'^:?ii-'»^c’^■<PN 
ON ■-<1-‘1‘^ f^f^g ^TT*<r<il v£,T PN 

5fi5!T;i sf-^ri 4Cf. I 4 it' fb3i T^c« f.?9i; c.^^^ 

OC-Vo- 30 cc. 

ON = t = 60 C 

i.rvPN-Vt = 36-6 c.c. 

4-21 'sOi^r.PKCH cwf^l^rtf^J*, 

,. ^V,--Vo 36-6-30 '6-6 1 

' Vot 60x30 ”i8U0~ 273 

[ JSft bT<5| 3y^T;vi Wl ^-A\ ) 

(Jolly’s constant volume thermometer and determination of 
pressure co-' liicicnt); 

4fe si*N r.:ii f^<j"^T^F55i »in:'*(tf4^tu^^ A^>\\ 
CW^^l #§! 1 ijoliy’s^ apparatus)-'® 3p( | 

•af ^3 AB vfiTs CD OFC^f tT®-- 

'erc4 '®rt^4tci01 44r< ^ftcw^ 

-^fmz': I AB ig«| ^ ^z^^ f4V! 

'«i?^-r, 4414 Az^ v*i4t CD '«i*^:‘'r ♦it^w w^ 





~>v5r9lWilT 


fSTI 4if3 





^C>Rr atm?*! 
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« 

'•rtcf I CD >rf^ 

I CD 5?U5T iftif 
(?f'e^ ^^rtc^ I F iri5| i 

AB CD 

F m 

*1!%^ I E 

sfTf^r^ I '^sf&i^ vii^fS 

n^rr?:^^ 5Tt?iT^T tz-'i 

^^1 I ■g''.T iTtfF'-TK -’•? 

iKff "Tr’lJlT'S'f S 

'^r,vf^-T0i\ .: ^;v,_ 

‘ r?;I 1 cM<! ’ 7 '-u 51 -'w ' 4 !■:'ii- 
r*i§^T<l T ^vf^'ji Vjfc<^ 1 AJj 


E ^ I ^'Q!8 



^l^f-fr rrjsf>i --pfMr^ -s*;) ^f+:if^ •T!^'*:;' 



v-/i^rui (warer bath) ^N'TH rt.B 


’il CD •IC^f'T’fl<JJf%^':'f F -sfR I ^(,'4-1'.?' 


) ms{ -^q, t?! 


h 1 (•z f^K cn^r) I E <qri<[ (Pj ) = nr\- 

■5*5C5iq T>f4 b^i 5n I H 

'<'A\ TC^ )-H + ;ii ; 

'SiTc^if^^ S ^r<n -^sTflir^rTWi '•ry.it/'i 


riftc4^-i 5"C t'Ts^i lO^C w<r]T,'^ ^ -£»n^mrr^j 

•<itf^C« I F. ^09^ ?[t^ srt4“5CH st^Tlf^T ■s.'r. 

CD ft^ fR?fi #)c5 fm i 7>_c^ AB 
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I AB mew w\ 

CD mw<i F w’f I wzsf 

E ^t'S^ '®nw=( %-sT ^f^c'< I ^ TOii 

€}t«tf '^RC'5' iiZ^ I ^W\ h<t 3f?( ^z^ 

^ii: ^TOtsrr^ E (P2)=H+/i2 •, 

^rW3ii *rrr’t «(ti’f S^C f^iTl 10“C 

vatn afcvsmR w\\^ 

?fc^ I 




:00, 
"^L .. 

. SC-‘ 

•c' I ro ' 

<r C 
'r col 

i' ' 50 ; 
f' ■ -40 •' 

fij 

•'5 J 


o 


20 40 


_]!t_ 
60 80 
viMsajr 


f^T U 


100 


,, I 4^: ^-s 

f^ris AB 7;<j-tff C'4«fl I 

^’spc^ C c^sf I 

bn '^iTH wz^ I "4W 

P„ . 

(A P 'Af^\ ^tT-)r:?ii 


'vr.'if'i PN ON '/.‘i-D f*if42'it'iNt S1 ^Ts PN > 

■''r,v::‘.i?i ^f^<! it'l '«f4^t'‘r -K-i i 4^ ty*; fs^cT c^-'r; 

'i’Vr-rr^ rs^ OC “P =70 CUl , ON=£=60X’ vl* I’.'N = P 


-■ S5 4 cm. 

'si.;j5ii 4-21 'ST^CTJ^Cif (.»ff«fr^^" 

., _P -P,.^85-4-yO_ 15‘4 ^ 1 
'’’“ V„t 70xd<) '4200 273 
Wjf-:; - 455 1 5|f^CT ’-r. ' C^ ^ bn t4®l1^ 

Htr4cv! 4i? ’5? vfrci(Tr^i»rc^M c^i-o^r^^fS^ ^nfe^f TmTSii 


4 41 


«ii?rtv»t 

'SilCST^ C^w 'Sinf? ^! «f,¥T^ 41 C’^JS 

n’A I '^1 >ti*fr*i«) I 

15'<':ST"4 'STtir*'® ■srsirtei^^’SOT^ 'smf’® «t»if11*l-in!&®?I «St5lfi!«l I 
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^c«Tsr «r*rtir«i '«‘ttT: 

o"0 TOsiir c^r-’sit's^^ l°C 

^f*r 5 [tar| ^f%?i «rw <lj 'srr^TBC’f?! sff^ 

^ ISCSI'S '«rr*n^-sf^t^«i '^*rt^ '<c5t i 

y> _ V, -_Vn _ ' 8 rN'®C*ni 

Vo^ n'C ^i^rait^ '3sjf^'®vrx^n>i1'3n 

< 2 i' 5 rfir«( : 

«»0 f^f^l nfiiwH ci>f^ ^ii?;?i< c5i-'5ir>.^^{ stf® i o 

■' r^srfTsi ■^f'-,-^ eo-i’-.^p c*r 'Mirfsi-i ?- 3 ?r< 


'’-‘^ 'Sff^ 3tsrf^«( <»‘tf?r «:6i \ 

^ __V, - V„ _ 

N o< o’c ?f'ii 

*fifP^ «f>fr<l*t 9ii*h?:--'®?!r,cT'T M'^:'® 'n^^'ijei '♦i'";?:-1-^r.rr-i 

‘^iTT*!*! Vir*-? I 

^■<?-'M vVf>f,^.| 'Oi'l {• '1) ^1 (1>) '-^^f 


\T-:,''.<fi^ y.n-1. tfisiN*! Diihirii* VotiL-'S^ ^ 1 ^; f'*i-i>r 

-lijli >T'^ ■ 

■>••1/1 «r/vs fv«'?! ) \ (] r\V>Z «if^i[.*' 

>.<..'■=,•4.1 <FJi'si'i-;.'•I'Vi? *.<i% • via. 

< .“T n’< ‘!y*«r'<'sr<<?f'«ftc»! % -'a f^''.*i‘9 

': 5 Ta «?i' ^tvr^ *ji •;, 

3f5!l>"< -51!^ ftba >f‘'ifC^'e “<ff5^l ' 

^rn '■«lc^!r. 9 | '9 ^■ii*T •tvffo’ta r»t>ij;iTi?:*i<'^ yiiit’i'i -fij 1 

Lf si 

’tfrc^i'a 'Sfiww 4 t»fri«i ^ir.sri! 5 !n >9 

I sif?'®'v.f. ii-;t 

'% £ ' 


<CT5!:iT=T : rv =•- ' 

?3i; V■ -- YI i t I 

• PV 

Er;*=f>f 'Q nr.:®a : -- ■‘F'Tt 

T 

’r;fc*ni ^?tiftii«i'^*ri! 5 ;—fl} 'si:y^v5 <9 (2} bl*1 

Cn C^^rrc^ ^ art^f xaiiW < 
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"i. v8 «f?F3 «tJir5i 5ifiir5 f? 'e*rrp?«i >!^®i fw ? 

[ NVhat do you imdersland by real and apparent expansion of a liquid ? 
What are the definituma of their co-efticients ? What is the relation between 
them V 3 , [cf.H. S. (emip) 1960,1962 J 

'ii; r<Fi^ «*if^ Mi® m 

’I’fjTl -■^ I 

[ W'lnch co-cllicient of expansion of a liquid is determined by a weight 
theriiionjctci ? Desciibe Lite method in detail. ] 

vJb ^41& «K CO 24 gms^ fJF l lOO^C 

s»$fr5 28622 gms qrc<f. 1 

t? 4<s ? ^t'3*5 '£r'dt<«l 6-o8xl0"» 

•^^r,w 4‘f V 

[ A weight thcriuoiiiott:! cimtains 24 gins of mercury at O'C When 
heated to ICO'O it <'<ntains 28 622 gms. \Vliat is the co-ctliuicnt '-f 
apparent c> pennon of mercury? If the co-csliicieut of linear expansion ef 
the container be 6 ti8.*K‘~®, liud the cn-elucient of absolute expausiou ot 
mereurj. ] ( Ans. 16 n10"‘', 37 9 a 10 ® ] 

4. «i'i ‘fTrw:f5ii'n:'t i-vc 4fir5 

46 giuF ^I:s»i-414S^ »'44H I ?lf»f »ilJS|ff^6t<ir4 BB'C St’isffcufisf 4-;il 

^4 '4v59llfil 4rt4--*’ 4^41 '5'115^^4 [4:?!4 'STf'-tr® fist '•'i*! 

'©‘I!? =^'00123. 

I A weight iberniometer requires when filled completely at 16°G, 46 gms 
of alcohol. JIow much alcohol will be expelled when it is heated to '* 
Co-eilicieXit of apparent expansion of alcohol ^ 00321. J [ Ans. U 90 gms •, '.ifll ] 

r 

, 6. St*?', Q 4C:<ti4 4‘f5SlC5^ CO «r*^5rf3(f4 1 uictio •?!<? 4,'41& 

\4'iv;5,,3ji ioo’'0-a 4f4i:w ig 6 mm, ^((>11 

WP.*! 0 000162 »./i'c'l 4fr54 '£14^*) ©‘:f«P 4^ 7 

r A long giatih tube of unifoim capillary bore containc a thread of 
mureuiy 1 motio long at CC. W’ the tMcperature is raised to 100*0, the 
thu-ad cf mercury is found to be 16 5 mm. Ioniser If the co-eflicient of 
absolute expansion of niexoury ho *000182, calculate the co-eflxoient of linear 
expansion of glass. 3 [ H. 6'. (cptnp) 1960 J [ Ans. 6 6x 10~* 3 

0. ■4t^d(«*l O’OCo icj. cm ®4-f4 a'4 'SflCS 12 c.c. 

dr4tb* t'Q ^15 "sic^ I i6‘'0 ■5t‘*!sn3jf4 ^ '®rrc6-1 

>a'<ct4 '-firrivS 'Q'li'S).’ 0 62 u 30* “ *i<? f©f&£4 46*0 !§'5^ -j? 

- 5 ?.¥I - 4 -.; ^, 1 '?} U^rs ?^C4 7 
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£ A pieo9 of glass tubing, intstnal area of oross-seetion 0'005 sq. om. has 
a bulb of 12 e.o. capaoity on the end. The bulb is completely hlled at IS^O 
with a liquid, whose co-efTicieut of apparent expansion in glass is 0*52 x 10~s 
per degree centigrade, llow far will the liquid rise m the tube when the 
temperature of bulb is raised to 46“0 ? J [ Ans. 87*44 cm. ] 

[ What 18 the co-efiicient of lesl expansion of^^ liquid ’ How would yon 
determine it ? 

8, 1 c.c 1 d?T 

’T41& 5 mm. pl^il I fSf^’T ? 

4't5 5rfr*i’f ’nMC'T'i ’»ii”ff3 «fJil^‘i CxiO"* pei “O. 

[ Tho capanly of a thermometer bulb is 1 c c It is dosiroJ to miike the 
degree giariuations on the scale 6 mm. apart What must he tlio croRa-BOcium 
>» the bore of tho tliermoractor tube ? The c().oltici> nt of apparent ospansion 
of mereuiy m glsHS is 1 6x 10"* pei ®C5 j [ Ans, *08 pq, mm. ] 

j/L J. xr^'O^r 680 c c. { 31W4 3®ffts| *'lHtr 

’Tf'ti'"iw-T ^T-'vaif'i •Br-'ffrj'rs's 

SIP'S arJiM '®‘:,s’--=i*rxio"* p>‘r x '!'i‘!ff== 

2 5 >*10-* porn; 

[ The capacity i>f a glass flask is 68.> c v What should bo tbo volume of 
no'tcuiv to bo put m the flask sc that the volume of tii»‘ remaining rioition 
of the flask remains tho saine at all tenipeiatiires. ‘J’h*’oo-eJlieieril of jeai 
<'Cjiansion (d nit*rcury=i .8 < 10 ' * per "tl and tho coellicicnt of cubical 
( s.pnnbiou of glass —2 6x lO"* per **1’- J [ Ans ^7*5 c.c. J 

10 4“0 *:ii} TiT^iBO I Hk Jft.® | 

-e 0“O §«• c-t'''.!®!" 

[Water has maximum density at-1®C. Explain ibis statement fully. If 
mercury and water aio gradually heated lioni O^L'-, what would be the 
difF'-ionee obsorvod in their bohavioui ^ j 

C5t:*T< N' -2fii|f‘l4 fT, f f3r??fc| c^fsff., 

9^ ^rr^i St'S I 

[What dots Hope’s experiment prov''** Explain yo-ii answer giving a 
detailed account of the expel imont. J 

42^ 20*0 'st^tiinai 

f,y ip5i ? 

[ Wbat ia auomalouR expansion <f watei ? What vould have been 
the consequence if water is used as tho thcrniomefnc substance m a 
thermometer designed to read teaiiieraturos between and 20‘’C ? ] 





'®[?R» «fc*Ri f(F^n ^ frai iftffin 

^t'Q \ 4*0 »irtf55 TO '^r«ii TO*r 

[ What do you tindoistand by ‘anomalous expansion of water’ ? Draw a 
diagram showing the change in volume of a given mass of water as its tem¬ 
perature 18 raised fioru 0®0 to 20®0. By what experiment would you prove 
that the density of water is maximum at 4"0 ? ] [ J?. S. ( Comp ) 196^ ] 

14. fsfflRf’il® 2fW »ff« ;— 

(^) 5^!!r:5T3 ^*<'51 'sr’r?r«i 'irfc<F ? 

W 3i(5 ^iC5 ■*i'r<^i V 

[ Answer the following questions ;— 

(a) How does watei remain in ihe liquid condition at the bottoni 
while that on the surface has froiien ? 

(b) How can fish live in a fic-icn river ? ] 

15. ^”^<frr< =5?5i s'sti 5fi 

-csrr^r «(« i c^ic^i vsc?i^ 

■'Ti’T fi) 0^0 sis’d 5^, (Ji) 4°C v9S! 

(ill) I 

f A piece of ice is taken in a lieaker and water is poured in the beaker 
till it is at the point of oveiflowing. When tho whole of ico melts, 
what will bo the change in the water-level of tho beaker W'hcu the water 
taken is (i) at 0*0 (ii) at 4*0 and (in) hot J 

16. «fvf .sr;5Ttc?l >2f>Tr':*i y^<\ ’Iir:>t4 

^KJiiait '& fecsis? ? 

[ Jfescribe experiments to illustrate that gases expand on heating. 
Why 18 it necebsaiy in mention temperature and pressure m considering 
volume expansion of a gas 9 J 

VI. ?!JCT^ ^3Wr<F^ I 5f=!c:Ji< i;c:ai4*{<i’'F,‘rjj|3F<2fJii‘i ? 

[ What are gas lawsExplain them. What is the experimental veiifica- 
tion of Charles’ law ? ] 

18. msrfatrt ms; ? sfsi'i'<3( 

C^5|” ? 

[ What is abso'ute scale of tempers lure ? Explaij;i how Charles’ law leads 
to the realisation of the scale. What is the significance of calling it "absolute 
scale” ? ] 

19. Ufn ’tJtrJf'T 'srt^sr, bf'.: ^ 'smraiR or 'srtew 

§♦1 1 







" (Et^Ckblith th», batwwtL bbe volamdt iemporAfeure 

• * * I 

oi a oazfeam quantity of |{M. ] ' 

^ v>6. iS'O ^t*nrfart^r'« 5tc*r fff »tnn «t*t -stnrti 

■SRI 1 W ^ ! 

[ A certain quantity of gas at 16*0 and at a particular pressure is heated 
to double its volume, pressure remaining same. What is the final 
temperature ? ] [ Ana. 808*0 ] 

*sjl. 0*0 msrtsrr^ « 740 mm. <a^t ^iCai 1000 litres 'srfipf I 

jrfff 'smtaii 27 ‘G.a ’ifir® "^1 iscJT 5?^ 7 

[ A vessel contains 1000 litre's of gas at 0°G and 740 mm. I'f mercury 
Xiressure. It the tomperaturo by increased to 27®C, wbat wwuld lie tho 
pressure of tlie gas, volume supposed to lic constant ’ ] [ A ns. Slfl 1 mm. J 

V 2!i. 27*0 ^^t7«l0mra. <e3iM 

400 c c. ; Tfftf 0*C •e isr I 7G0 mm. 'i-’I 'SIR '-f 4 s ? 

[The volume occupied bs a certain mass ofgasut27®G •n<i7IOriMii <if 
meicuiy i)re>i6me is 400 c c. If tho temperature be cliauc'*'! to 0‘'C and 
pressure lo 7'GO mm ol rimrcuiy, what would be the volume i.l Uu- g^s T J 

' • Gti'l 1 < c. J 

V-28. 20*'3M5(taiR .fRt 7C0 mm. 8l:®l 100 c.c. ’ITR 441 

1 tlt^l 'srflf^l^ ffc^ I 5|V, W.f.iR 

T{jfrH<T 4 '^ 5t^C4 7 20*0 «H3itUR 5 v', iT'-l mm 

[ 100 c c. of a gas are collected over water at 2C®('. uml 7G0 mm ti'e<--,u 2 o. 
the B])ace being saturated with aqueous vapour. Find ibo volume uf diy gas 
at N. T. P. Tho maximum aqueous vapour pressme at 20®0 - 17*4 mm. j 

[ Alls. 'J1 OJ c. c j 

24. dl^f ’f1«5rl -SFtinS^ f'O 27*C«mf3fR 4^4^4'*! I i-'4R 
dl^* atmosphere J 'f'SlS C’l 'sif 5,o iis- 4 f''C^ 

95 cm. ’iRiTr^f I5fn I W'ST’fsifaiR <'Sf& T-i15^1 ? 

[ A thin glass blub is sealed at 27*C, the internal j.iuasure being 1 atmos¬ 
phere. The maximum internal pressure t bn bulb can withstand is 95 cm. 
of mercury. At wbat temperature will the L^lb buist v J [ Aus. 102‘C J 

\,.45. *ntw 60 fbxBO ft X 26 ft J -J nc<^ '®r'q;a5! 20'G 

26*0 4^ isR R®Jr^ Bf’l 

3fcsr 4f4ci5 vtr?[ i 

[ The measurement of a room is 50 ft x 80 ft x 25 ft. If the tomperutuie 
of the room is increased from 20*G to 25®0 calculate wliat poicenlage of the 
air will be expelled from the room, th<?pressure reinainuig constant. ] 

C Ans 1 71% ] 
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' 86. at^? 

>r»i^ ffj? 



iWWt ^ 




«m[**rfir^ 


(. What are the oo-e£Qcioi}ts of expansion of a gas ? What aro their defi' 
nitions ? What is the relation between them ? 3 

27. nTt»i £e^-<F ■•sftne^ <irp\ ? ^^1 ? 

5 ITST -^-*1 I 

A 

r What 18 universal gas constant ? Is it same for all gases ? Determine 
its value. ] 

28. 51*1 <f<5Tl 

sf-11 Tf«i ? 

[ Describe Degnault’s constant pressuie thermometer. How can you find 
the value ci volume co-clHcient with its help ? J 

29. t?-l 5['"*1 0"C fVfvD 86*0 ^f*-.3ltai| c^isf 1 litre 

*rf^’n 1 128 litre 5^81 J 5131 ’f.m Sflsr - 4 -< \ 

[ A gas expands m volume from 1 litie to 1'128 litre duo to a change oi 
tempciuture from CO to 36°C, piessuiu icmaining constant. Calculate ftoni 
these data, the value of the absolute zpi»>. ] {. Ans - 278*0 ] 


[ Objective Type Questions ] 

80. ,Jl?!f5lN'5 ?l3f 45J :— 

(i) 'srmsr ^.5i«r ^c*.7 •sini’^sr i 

(n) fSf?[ ^.1*131 U-gn ^ig^sr >6 5r'i TTK ; 

(in) fs'-i 5fr*I '8 ^r*13|tnsl I 

(iv) C4fH S!i *iff^l3( i 

(v) 4*0 'sr’f^frgR \ 

(vij ^T*l3i!5if'1 5<;3f iffn (>11^51® C^sisr—JTJIIW I 

(vii) ^(*i3ii:gi #4^ 4iR*ii f’lv 5nir>i< ’ll 5(>i v 

(viii) 31SI1SI ^*1 2|3rt^*l-?»f I 



( Change of State ) 

f 

^ ^ 

5 - 1 . ^ I 

'^Tf^ f'^ ’®pr?'r?i ^Wf^us :— 

'^?Ie! NS I (T^U ^1 

^wtr^ '5f9j;?[i T^cf ^^Ttfw v£i‘-f 'sr^i f ^ 

C^U WiT? ’ir?P!fT.-5 5^ TTH \'t?ir4 <1?rtC’k ^1^1 

*T5il TTTf I 

5-2. 'S ( Mcltipg and Solidification ); 

>1^, v£i^|-<fyi <A<fC^ -IOC ii'r-nur'f snwi ^ 

^rfeci? i ^t^i^rtai o"c ^rc^rt^f ^rci's 

ill, T^^ ^?p -stfii^ 

^ ^•'^‘=1 ifl -m ?^r< 

^e’sr'l ’(’■Pf ■^'1"! '2jpn^t '^twiil 0"C I ’[i:^ 

p ’m «ri^t:2;i ^TT'^ i 

CT-fR W 3fRl9f3 ^T«l 

I O'C-'i! 

MJ51 c^R c?t«ri m 

«T’ I m ®f^?l 

"\^T^ n^’i ^T «1 ^mi3n o c ‘Atf^z^ \ hza. 

^t^’s f r i 

_ ^11- ^5^1 c^-CTR 

^1<t*lt351 %T% ^ I v£i'‘i:f^ fsif^l 

21 
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i«ITn ’IC^'S ^*W3rt^ 'Slt^ 

^n sri, ^wi 5{i »iw ^^c®T ♦if^'f^ 

^ I ^JT’Tl^r? ^5!|5( ^1 I 

C^V{ 

^ i c^\fec9r ^?i«f 

♦lwt«!f ^wfei ^feif 

c¥{H *if^-'j-^'^ ?ri, ^iT’ST'i’d-^ ^1 
’^ir^T ^fsnii ?Tf I i 

5-3. (Melting point and freezing^ 

point of a substance ): 

C^t=( C^-^'iT«(!liT^ ^T’ T{^\C^ a‘^ 

‘^VfTC’^M '<C^ I W’sp'l '.I W'J ^M^Ii 

9fr:^ i 

c^U Um wi ^rmr.^ ‘^w 

feft^ ■‘^C^ I 5;i;>Sf:f ’■,71V .(| 7^*17 ^:<;T ■^./|-..<i1 ?|f71 ;£-i^Jfel ^ir 
«ttc^ 1 

®tcn O^C-ii ^tfciTilTrr ?r>T I 'irf'TM ■?-1-‘f ■?TT*:fciitr:'^ 

TttC^ ^f*t‘IT I "I'f^ 4"'tjivi ■'*,^'rr|7' ( .t.'U-’ (’.'..lilllir’i I ^«j17^- 

’fHK bR, Ci|i'4, n-lb ^'-'Tlf''-'-„V'if^ *4%^ «JC< 

WICT f VISCOUS ) ^•'M'lr ^^^ \ vg^‘ 

c^U ^‘‘tM fnf^l ^.isT;*^: i\vJ ^1 '« ft^rr? 5^-^.'^^ I 

C^^={, -.m 28°C 33'C V.pi?it5i{?i 23*c '« 

20^C-s=t '^si7^^,\ ^1 ^ t^.'i iiffVc^'r.=?Ti< 

^;«rrc<^ Tl «F-l<f I t^-:5<i \ 

o*c ■^n^irsiK O’C -tr'isiiiit?! 

{ b'iat content) 'mcSi I O'C ^TW3lt?f sff® 
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(Strm 15 ^ 80 calorie f^T-R (fC 

.■*tf'«^l i ^«fK, ^*fi:?lt^ W 1 

^ 1 ^c«l W %?^?F^C«l 0*C ^tTO5R RC’W 0°C ■3:'f'1?nafR 
c^ I 

5*4. •9|9rc5f =^1 (Change 

of volume during melting or solidification ); 

'i»rr'4 nf^'p'S 

5Tf I ’rPrR«i f^^iM I 

Ffsit^ CSfT^l ( cast iron ), '5^#5 

I t5R1 ;j.<C<7l ■>lf<®r? ?f‘C®! 

*i)*<’ 'y<^ «[f?! sS'c’s '«[T?iTU" ‘?l^if<^ f5 I 

^V)!, U”C ^tT-iriira 11 c.c. ^f^Kl ^<C5f 5^C5>, 12 c.c. J? 

s^’JK -['•^'sii 9 «r^ '®fni^r*{ ''.■*it?i ±rr<i 

7 -sfvf '«irt['scii nr^i 1 

cvtc“{ ^ci ^<4 '^^^4 ^?} 

I RW4 w 0[-^ a ^’1^1 *11#?:^ 

-^t^Ttl ^c*1 '5(r?l'i-T 'S|« 0 '45''S 

MW r^^tcf* 1 *iic^ 

^UtCEM Wli ^4? ■‘tRC‘1 -v]^ I 

^WU ^f^<I (?f MC--1^ ‘it^l 

m\ i.v(’iicm ^rcM i 

W^ '5'^Tf^l ffPM ‘<11, ilWM'l ®C| 

’^r^i ■<fi; 'iiM’s f-f^.f"t ^tMi ‘•ni^^rcM Mfii 1 ^ 

?tt^<l1 fT^Q I '■‘ICM C^lt^f^ 

1 IM ^tM«l «£!t a \Vi\ 

^n-zrM '5B vilM’ S'TC^^ ’tlcil 2il>^ '^Ci? | 

sFr^f& I 
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’«ttf%C5T w1^ sil'e ♦Itc? \ 

®rC3I^ 'STH'^J? a FfTO ’?j^ 1?^ '®1 

^u ^u I c?e^tr«! 

^ c^ ^3! <2jfe ^^^8 ^U?! I 

csft^’i ^1 f^^'ei ■!S’W 

^ 'STW ^f-TH) 1 

^fnlil ^C^>? Ftfil^l Cifm 

^Ti *t^ ^ 

I 5pC5f l?f3ft^C^^ iff^'sfsT ^’*0 55[ ¥7C5^ 'sit^Tif 

<Tr*l I '<^'^1 Til I 

5-5. ( Dctcimination of melting 

point of a substance ) % 

(^) ( Capillary tube method )! 


"?'»0?aif^f»;l 4 Hji-' I (9:r.- 



^f^?l f5*< 

1 ■•^<flf& 

viJ’T-ni '<;tdif^^tc^^ ^ti ( 55? .1* 
) I ^c<i ^^ic5f di5?fS s'v.ij-«i 

^■<T'* CA^ site-'*’ 

^cq<i Mtc<r (fti^ 

cir?f ) I ‘11*'^T< 

^^■531 'snc’s 'qtr^ '6 'SjTCcil^'^ 

. ^ , , ^t=3| =lt^ I ^t>lj 

iT?! ^t5l! 5t»5It*P f* ■• ' 

5t ' ' <*^- 

^if ^Un ^T-si ^f1'e 1 

^Wt<f5 ^Uus I c^t ^1^- 

^rrail c«f^ I n^fts-Jil ’I^ijrI^ I 
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’t^fsrr^ (boiling point) 

100°C ^j?r?t?f ^?n 

S(1! ^nrf?r ^Ui'^ Vtr^ 

i cm^, 

^f’lcvi^ii ‘ ^?ii ^rr^c^ 

fV’i c^siijf 'sritr^r® 

I 

{^) ^t3n (By cooUng curve): 

ij^f& d>& f^ScsT ’fft’spr^iT (c^tsi ) 

^riH^-^l iT5‘?(i ^^v, 355 I f? 2 i 

’frr^rf^^R ^*ff« I I^S-ifB 

-ia(?&.ill'N 'Sl^^if?)! ^ 1:21 lO^C 

T-l^ l^^C ^-1 I vfl^^H fS®# ^lesj Vf!S 

.£iT^ a^r®5^c-. -smt^ii m 
V ■•?* fi?u )! sN'-ifiit 5T>f "ir?i:^ t^3i 5^r 

^tC'? '«lty>' '1'?f& ^fW2l f^C'i '325 I C*f5‘ ^^2 

’'nc>nf^^^t2 mT^c^i -il I ^^J*? 

^TW3il $f5i ’^itCT 1 

■5ff*.[2r<[ «t^'e f4|'^^«| ^nTOi w 4 ^ I 



90 


Fo „, 

A 804 


FO 



10 


->-51319 


20 ,25 


®f^’iit3ii f^7:w-r 

1 5n •^s 
Ctf’ITl«^1 

c^^'f53if& 
C«^’f-f53|{5 3^^-T 

cm\ r.2 


sf'^irfafi-w c«'i^r5 5 

fsii 55f 

axis ) I C<T=in ^T^l C9 TO ‘-(f-^^! ^I[f8 


•^rir^F^fi 

R ) { time 
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TO't'srmi 

1 v^ '5f;c»i<r 'srt^fif^ 

^t:i I 

ccT^fRU^ PQ -si'.-f fs(c#*r i Q 

RS 'sf-.-t 1 


^wt?:«t?r ^msTtc^ 






T r-Tl 

1083C 

I5t^i1bV(.«lT5l 

1200 C 

f^i 5 5T 

looox: 

15^1 

232'-'C 

f.>''*r: 

1063 C 


80‘C’ 


960 C 

C^lTE 

62 \S’C 

^51! 

32“/ C 


-)C 


5000 C 


10 5'C 


-6. Sl^Pf ( EHrct of pri-’S'.iiK* on 

malting point): 

'siEr’f^ <;^, \ 

(1) <^^^^—'’[5115^ 

fEif^l, t^nfJr, ■6t’i •'li'? 4t<rc^ 5^J=s ivftc®!^ ^f*:^1 

TT’^-itiiBr I 5^2^ ’i^'& vS? c^ lEff 
^5rr<?B'5 ca^ v£lT^ ^ r?t^ 

•^iT<Il I 

(2) 5(EC«i c^-w? 

?‘^lTlif, bt^ *1^"? ^Tf^?ll 
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^ I ^•m«i >4^ c^ ^1w Ff<i n*rt«ff5?j 

'®rr?iTJ{ 'sf^Rsfi ¥C5r fi 

^■|t^ S AB -il^fs *r^ c’it'g^ I v*)^ CFfC^^ ’^■ell v£i=iFfg 

(scrcw-piug) D ^t^(i ^j c^rr^n nic? i 

C va^f& I '3^J<f^‘ ’'=7?i‘<J< ^<l v£i^* 

f5’4',W.=i^ >irfri3^T I 4 '-<=3C¥'< 


! sij^'lH Cbtfi^f5c-> C<I&« ^Ul] 

f''f>c>x bi^''efC?(T'J| -- '.- 

I D-5f MT-jiS' CV'’r«U-1 ^ft-':') C^l 

'<rvj< i':-,<ii iV^c-sk 

<!';>? '5‘.,ia '^^Tiir-i ibii) i 


f's.| 

T<- r M V 




1 • 

/.«•{ ?)]'.! ^ 

y''.<l 1-f". 



') 1'- 

^-'\ 7|?irffii: <Ffv(', 

1 ’Nf‘i ; '-vir^ 

■• I'P 0 ' 

C-i". 


•i^'^rflt'M ^I'l'.-;- 

• 3.''T-i i'i 1 b 


'i'-'l- 

"I f' 

U;C-lt'Ki V 



T'.'i- 

Mt-l 

li 1“\ :.V ' 

■|,1''I -l-Ti ' 

»i\CA 1 

14'.* 

'h'' 

bi'i 

; ■?)''f»T ''♦;v 7(9| 

i ’..4'^^ri,i'T 

-’•i: 

^ 'j''ic<>* ' 

,1 ’-1"«. ir’i 1 -‘I 

is-iCT 

si’i;**. 

■1-: 

'•‘ICl* ■',1 [•!''.'4 -•■ V 

■> i'i:n •'*[ 

'-TT’cl 



. \ 
11 


— *r»*7 

I 


•! 
■ I 


I I 

I ! 


t- -»•*» 




StfTj'i ‘T ’'*1 
VYl 

I •.•!•'. bf-:^ I -i* '1'1,*.■^! (MoiJsson) -FC'.-: • 


5-7. ( I<.Lgol.ic.o’'.) : 

•*-.>;«4 ' r - f‘’>;i bTl frfM -*^[[^>11 >; =:, 

s''V' CfT-^V) '5rlr, : w*^\ S.^*! ^<l?j <Ff>1-n 

b'f'*, im (’.’ir-'fi l‘^>^r<T i r. 


M’r-T ^'f!! 7'%'^ f?? ■•^f;T-Srrrtt^ 7i*c?r^- 
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’itn{ ^^\ y ^ I 

OT'e^ ^ '^rrm m\ 

CSft^ 

«it?rttTi m I 

m ■^fmc’f ‘S\^Z^\ 'iiT' ^rT’f ^?tlT "siKB 

'«iwr^ 'srr^fr-f ( Regelation ) ^?Il I 

a'<nc^n i 

Bottomley-^ I 

^n ( support ) 

'SI 1 ‘ii'4f& -srp^ 

C5ri^l ^'1* ?^r>* 

^^ftTjUfs ( 5£, fbH ) I mi 
CM M'*JM 

^mr*11M2> MiM* M'TISmi MTI^M 
'®^if’1^ f'T'i 'W |:5f'MTfi> CM^^i 

■5ff<‘'»^ f^-6^ C'$M={^ I 

il^ C« "‘l^fj >iM’ 

^'SMIM ^£|M’ 

CMn 15Tn I CMf MMm 
^\7r ^f^■^ ^ I c^;-^ra 

■^irj ■^TM 'S Mt^ >TfMMT5^ I Mtf^ 

^ITMtaii t? ‘MlfMR'«n -ijt MMCMM Mlt^tM m/ScM ^1 I 
W^ C55t 4^11) 1 ^C5f ^C5r m ^f^1 M'^M 

.iiMv ^fM I MMM' ^t^ll 'STfMN '^Mtl^ MTfM^Jl 

Mm I ^i2>' Mift^MCMM f^f ^*{-^tM M^CM vf,<rs 

IPT ^tMtM ^tM MtMl «lfMMTf$’« *^C^ 5f«1»r| MTM '« %5M MMM^Cvp 
^ MT^tMT M^rM I ^C-S '«IK‘S ^tMl^ MMM* M^if^Ml 



Bottomoly.'<l ■^*?t^I 

fM 55 
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^fB ^tc^ ^\^ ^l^fB J^5 

irrfsmii >rc3r ^rc^ ^tRc^ i 

'®rrr^r5JTi ^?i:^ c^^i ^ c^ ’f€t’*pi ^ft^p^ij- 

^f?C« ?5‘C51 ^Tr’f?! ^^H'lt^ oq^*. >2tOrn55l I 

TT’* ■<FC?f ^1 I 


5-8. iff^c«fij ftsrr? ( Freezing pomr of !i solulion )! 

i;^R ^w.^ c-tR ^’^t ^rn "s^m cvr^it 

( solution ; f5*^T« 4'^ ’ cTO, e’T'T'l-:'?* 

^C^T ¥f^CcT C^ '-i^'K^tt^li ^ita^’1 ^U 'il5r^ 1>-It*-? 

fev;f:r O^C 'sr^T-'M 2’C '^^r I 


^'^^^ ^v;« ,;.ff-i 
•oivcnL ) C***:!!'! '^[■'iTC*' 


3’flr- i> ?^' ^-r.*! 

.."■1«] 5^CT ‘^(‘‘'t* 


•'^.•T I in::v‘ 

3>^^!l ^1^5 /I'l! ir<»'! 'ii'*-*! 


'M '^ci I >i;r 

s?fff ^irc"»- «r;^c, v';^-.i 4^1 I>;i I 


;iri:'!‘ -‘li'*'■-^■iR r::r*r y;:cr- 

5i*i>-si-i -aPI -2'C ^i'^.'^^riir"! "s-fijr' 


'STH^ '^co ; ^ « w i t f<’S'S 5-< 'M?! '''''^l<^ i-‘i*^i 

.i^' "T^r^rs <?!<’:*■',-iT-t--',! -■irRM '<\hVi 
st?[ i ''i^ ii ^x>n 4^ji r< r.-p ui^r^ 

cwc-i c5r(&4 c'‘if'5c?(§fc< ¥rBr5^i 

C^MCT nrc^l I 11 

f4'‘rTRl ^ I fsifife m i 


(Freezing mixtures): 

f'sR^T'Jf 13'SI '*d f^l-rr^C^ ^-f5iast«i ^;r«!^i v.^\ 

-23°C. ^i5f f^Tsf'KT ^c«i i ?it<!r^'T“t 

C-?R C¥R ^tc^\ f5<aEfr.6{<j 

?i»R nfff’t 

’tfrH «2i^''i 4'c^ 
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(latent) «rrr¥ i C^t^l 

(solvent) ’fwT^ '^♦f ’^•' 5 f?- ^r<[ \ 

^^esr f^a^*rf5 ^ i£i^i TT’f^fTl ^f^Tl I « 

'2jf^ 5)it^ 'T^'i -s ^I’ltcjfl w\ i^rs 

80 ■^t’f ^?5r> ^f<Tl W-^ ^f^'iT I ■■r«^r'w-w 


f^astc®!^ ^T’lTOI 

-IS-C I 

f5*lf^S;'K.^? W5 ^ I ^.■1t";=l'4 1 fs^- 

fi;2frsj Tiiy.;-T <j.f<.?;i f^tjffir^ ‘-Ot:^. | vfl5 5!n Vf? "Sf^ltiT 

CfT'^i^fl 5?'" «r‘iq'-5T‘^cn^ '-(Is? <Ff<^l ST^ntii 

I 


rj-O. f*<?W (L.iws of fos:on) “ 

'i-M >f.-’=1?r'? ^tr«TTiV« 


'f^ ■•"?'ifi? ■TT?*’, 
■'"r-fM®: 9t':^:»,^ lV,4,v; </] 

(1) C^-M f^f^S FTCn 


^T'lTM C«i’i'^ri-’/? ®'.Kcl-ii^^ 

I 5? ’ ; 

■5iC’-T'<> 


igTj-, 4^>7 ,ij^* 

^‘lf<Tr's'- vK: 


#.fj >|'..'^/ 9tf«TVi <I|>4 '• ;*Ar<i' 

* I jf> ^T’i^iijC'T' ^"9* ?i-'*(;v ■<:•! I 


-»!'•* Vais'; 


(2) r;C^ C^->1^1=J» ICTO-—■5f5'f5" 

* ?'rttf, 5t'1 if T'l'S! ^fil?[| ^t*{ 

V'Ccrl '»r-,\r.J;^ <'|t?, 


’liil ! 




(3) ^ »ff^5 f5I2src«l (alloy) ^fSTSTt^ 

55 I 

^fv^r , ^ icw< ^•45;2StC«l ^'\ 180'C i 

^>if5 say^c *55^ tea 232‘C. 
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. ^ TO '®rf^ 'ii^ 

(4) (solution) fro? (solvent) 

I 

(5) (2fr®j^ ’t^TOT "^1 ipw 

(constant) C^Tl^ I 

'5i^’8liT ?ii^it^ 

5-10. ^t®^t^*r (Vapour and Vaporisation): 

crr^ ^ ^qi ^ >iiTv c^- 

c^ ^i*5T ^rc'n ’ff^®f® ?^c? "•t’r 5f^«i 

■ff<^?:^ Tl?^l ^‘1^ ^it':^ ! '*-\f 

■^T^ I 

^7n:'T?r ^<r nc^^FT -siHj i '®it^Ti ^r*r*itt'5i?:< cs?-* 

(?Fr*r *tt<?FT 'Sfc^ Tr«rtc^^ -■f:-^?;^! Tf^.^j 

1 9rs ^?i ^ I 

OT'*H <.'* C^Ffi P9(.^ -^t^tr,^ ’l-C-FfsT 

^rn^rfvaiif ^tf'^l^l bt*r 'S^ftiT ^fuc5^ '^?'l ^-rar^i ?? ^i i 

^%T5 ■^r'*tc;^ »aT‘^ ^ “'Tsfiigf*! «isr<i ^fV.-.^ ^psf ^ ^rsii^r^ 

^tf’W ist^r <2t^t5r I f^firfe ’smtai-ir^F ^ 5?^^.^-^!^- 

31(351 ( critical temperature ) 1 (.^f^ fua 

^f*T '<^1 . "Sf'^ *i?’-t!^.Tsmfair^ ’lifM ^5i1 

I 

5-11. (Difibrcnt ways of 

vaporisation ) : 

f^ ’itr?!! c^^5(—(1) 

(evaporation), .(2) (boiling or ebullition), (3) 
(sublimation). 
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( 1 ) 

«f^1 ^"«t 

I 'mz^^ c^-c^U ^TOisit^ 

-•^c^ *i-tc'< 1 5(#1, ^\mx c^ ^TC3i 

fftC^f f^Tffif;^ ^T?1 ^'QHl, CilVra 

^>6^1 2f^1% ■<t'*rni:^'< Vi I 

( 2 ) 

^<{=?l ntii‘1^ 

vfj^fg f^rf^g I ^■^‘t 

"1^^ =11 >i3l'5 ^lT^"n vi}^ 

«rrt:^ i 

(3) ^?R'Ht^»[S 

^^=1 '®1^^1 9^CT '<K'^ n'«11 

I ‘\^ ^f^‘I'>S If^ =11 I 

A fT I 

5-12. ^®^?Iir 'Q (Diffeicnce between 

evaporation and boiling): 

^r^n=i 'S 
^^^rr=(: 

(1) ’?x^il ^ ^ 5T/Tf^ ^ ^C!l 

^^11 

(2) ’^^=1 ^'*\ ^Ttf^i 11% ■<t'^t^=i 

(:) »Tf^ 5TCn f^f^g ^T^=lT3in 

f^i ^rnrvjq «rtc^ i 



f 

, 6-18. 35t?| (Factors influencing: 

rate of evaporation) % 

( 1 ) 

^ I ■®(C’r*pi r«^l 

orti m I 

(2) ^t^C^6rt»lS 

m ^rsF 5 T»t w i 

M a ’ncK ( FT’l '®rf^ 

(3) 'Q ^t*l3lti5ls 

'Q -^fi^firt '-^h tr<9 

"'HI ~A^ fl^Trc^ C'&tn w<n '5'<ftiiii i 

(4) ^?iCeRI C^app^T Z 

5|;$ 15^ ^ Ti: r 

I vat ?Ft^C«l '^YA 51 f^C-r 5l 5i“»' iS! 5I 55 i 

(5) 'Sj^s 

^5^! (volatile) 7tC5 -sfolK Tr^^^j-i? to- atr-T, ^‘‘r 

“•■-^51 w» 1 ^it f-nM^, t'<r<i, '’siTr?ic5‘t5^, 

« 

(6) ?rt^i5®rl65( s 

vS’i^ f?^l 5t\ 5mF^ ^l^ ^f^'i^'*' 

1 f»^l ^1 ^ ’^Sl^tltfs W'< 

Tl ^S1 ^ I 

5-14. ^®ntTrW i«tC^H (Cold caused by evapo 

ration) J • 

ji 

^5i1 c^ c^t5T 5^ro 

515^1 TO I -^1 c«f?‘ 



'■334 .. ’/ 

• * I 

^%i 'srrc^ *tf^ 

^31 ^ 1 

c^ I 

(1) C^pI^I C^filCST ^ ucaf ^ I 

^wft ^5 nR®t^ ^ vfiVs ^ 

-SjC^lT^Jn^f W >i‘sv2r? I ^^5 ti^ ^ I ^£1^ 

^tc5t ^<iTcsr *ff5 Tl ^5i<if5 c«f«^ I 

TO c»r? ^^rvB m 'it<tv ^ 

^f4?rl ^ I 

(2j m TO ^ nr'<tT^ c^r^ 

^^91 I 4T<1®1 •<TC’^ m v£1Tn 

cht ¥5^c« ±n:^r^4^{ «il^-«Tn ^"5}5 ^R?ii '■^K-ni 

^'si ^ i 

(3) -yfilCT^f f^'C^ W 

I f,3(-i q.fD^ <f^^i t^rr^ ’ftc^i TO^f&ar^c^i 

tefsflll TOl "^eT C5|?[r§‘<{1 '^Tf^C^ Vila’s ^1C«V( ^ | 

’tra »i?iTO^'-^c^ v^^^^ ^t«i 

TO1 I ^Sf-Q ^«| I f^'« 

^Ti:5'< nrii Tl TOr?r nTc:^ Sf^i ^ff^-icsr s?i i ^t^i*! 

»rrai^ fsi^s «rr:^ sn c<^u 

•^1 I 'iTCIi? C^\^ <Ht^^ ??( I ^ST 

^r«i ^5‘c^ 'ifc^ I 

(4) 9f^c-5;<? fffCJR TOtMR ‘^TO’ m 

Tit\^i[] 'sm I (iit R 

^f?i-.ii tr-«i ^<i i ^pr^r toji jT's.i 

# 

^^1 ’fC^ I ^'A-Jlfs (R-^T'Sia ^'m ^T^'e 

3T'Q1 I 

(5) ^TTlcsr »if^ ffiTc^f I f%^ 

^r*n--^w ’ttr^i %HTrK^i(Tli ^5T ?n w 





335' 




I ^1 TO i ^1 

^ c«r^i (?R I 

c^ ^ <2(nrr’t 

f^?rl 'l^J ^?{ b'trTj^ ?pcsT ^5 t ^fsnii ?f?fC5p 

♦fr^®r® I 


W^?I t5 fe, ¥51 «ff1% 

J9^rrf»f ^9f^^ ^Mi ¥r*i i 


¥C5i ^“lo'itf ’5?^? ^vi*. ¥r^i ^t'-ii 

oEi¥f& (dry ice) -sniT- 

I ^Ti- 

om ^il?U1( 

^fcT 1 >ii¥i^ CBTSTiJ-fe: 

¥t<[il '5tp-’5|'^Ift^ UTtl 

di^*^. ’fl:sfBc¥ ¥t¥ 

'^Uu^ “ITCii^j ej^fS 

'®t^- 

¥1^T^ -Ttff^ I W~i ¥C5T 

^§1 ^5 k'Si ^'CS dl<^*s '^\*\ ^f*l^l ¥^.i I 'iTClifl 

hilt ^ITC’T ^*51^ ¥'^1 

( 53 ) I 

^^C¥?l '®m3fl~78“C , ¥K^| ¥m«| 

^U\ <2ff^^{t^l C^^l I 



5 - 15 . ' 3 ?rC 5 RI (Boiling of a liquid) Z 

f¥^TC^ ^lC5T?r f% ^Tr?l ^5I| C?[ 

I 




’ijwo twSf 

s jp'h? f%| i?»nn^ 1 jflicw * 

^ vn^fS f^i 

I fefhl 

qftctrWru (T) iflf^Ts 'TO 
^t^tcsn 

(E) ^■ft'S I f.#-f'Q 

5^ ) I 3Fl^fg fR3i 

'*M^«?l'5fCSf^ ( support ) 

^l^-^T'8 'ilTv ^£TC'*a^ 

^n I TOTC^J 

?pf^C^ TO’? TO’? I 

'£t»w -st^r'i 
c#fc^ c^ 

PfW ^Jf5CVr?r 

T^c'^ ’itcai?! I fitr^ 

w cA ■sr’i^tin '^tf^cTri-i Vii\ ’ir^^f ^iii^ 

70'/80°C FTff TOl ^Ul'< •^’R '^TO Wi>:-<lfC’«i^ 

CW*n I vfi^ -Sfjgi'STC W?f'^ 

>Cx*nc*i 'Siffsp^ri to‘c^ i v5i^'^i c-fi c-ri *‘f^ 

(simmering sound) C-nt-il "'ft’1^t3i‘ 98 ;9‘-X 

TOr^tf^ '^^Z^ ^T'-iSrSf^ ^«11 ^’tr-T '®frf^?l! ^ifS^i ‘^ff'Se^ 

vHTn ^tc-t I E ftT<{l 

■2f^< 1 

^‘^1 ^^ZA c^i I ’if^^tc^ ^tl^tail 

^-\T^z^ I ^ 

5-16. sr^SSl % 

(?I-^t*W3ft^ C^ts? ^?rc5RJ ^ ^?IC9RI 

(boiling point) ?Rr I 41 Am TO’'^ 




3m- 

i wwan*»iu¥<itfl*rff^ 
mn^ «Sf ^vrourt i 
tsifcw^ ^^CSRl^ vgspfB (ncwrmal) 

^irsCcRT T5tc<t ^ 

^ I CTO, ^*1 ^®nr 100*C 

’®TTO35TC^ *^^S{ ?1I I 100"C I 

lOO’^C ®5T f^? 

(heat content) ’T^C^ 'qtCW ! ■^t*r*rfiii1 

100"C sif^s srTtsr W\ 'src’f’*!5| «ff3 lifft^r tirsf 537 caloric 

c^ '=rrc5 I 100‘’C ^TnTOtr^ 

5?1 I (Srf® 'StTtsr ^TCTi 537 caloric 
TC? ^ |t3( l^-sfT 5tc?T I ’(t^^T C^ 100'’C 

-t’f^Tai-R -^cer rfT 
5:Ti*C=T I 

5-17. <2}'^ (Effects of pressure on 

boiling point) ; 

-<ST| ^^ITCW C^, C^R 

C^ Frn ’ifesC^ f^^<:^5T ! Fr*1 

^ ^afte., IIR? m 

^ «lt?T «i<t€. c^«?t ^t’isrtistir (?pti:^ i 

f^U JTf«{'« <T^'SPT^1 ^5l C^^C5?1 ^TC?f I 

(1) $t5! s • Franklin-tSBI »||t«lFt S 

C’tt^ ^srf^ ^fCFiJ ’Itli I 

^C5T^ Tfn’Ttaf >1^ v£i^^ vii^fB 

f^?i1 «tfcii55 m ^ Vila's f^l f^l 

5^t« I i£lT> 5^^ ftisf C^si CVf^^ 

^»rf'e I Wf^^fl 

Tr?l <«fTf%r^ I m^psf 

22 



*firK 



^ ‘ I ^1 ^ I cwf^ ^ 

ff8c^ m s<ti^Tf^t^ '^t'Tsrtan loo^c 



5f«T-5TJr f fJi: 

Frankling-ifi^ 

fsai 5^ 


5|rc?[^ 3^ I ,<i^*{ ^?mr 

^T^‘lf^ ? 

^1M3|1 ^5T Ff9lT?r WiP5( '1tt3R 

^tc*^ ^«f® ^ i 

^?!C5i< Ft^ 5t^ 

v£l^*. >fC5F >fC?f ’ffei^l^'Q m I 
^T^t3i1 *!(t^T? 

vif ■^T’t^taitc^t ffcc^ 

4C^i I =^'®?Tv 

<2l5ft«l c^ tT"i 511^ '^T^RtlT^r 5T»T i 
5i^-§fC5T ffr—vii^ 

«(^'® <2f®ir<tc^, 

f5fii<i >■'^'51 5^?:^ ftif^f^ t?ni« 

-2f'ITs?ll^ '^C^T’T aff^"^ *iT5^i 

’JT? I 


( 2 ) im % Regnault-vfl^ »j|Wl % 

vflt ’ffiTO '2fnit^% 5^ 51? f5taf «((tPn5 I V 

^5rr? Mas^r? 

?$t^t'*SI ’*r^5^-TO ( boiler ) A l ^ ^^Z^ ^','S1 ^ 

5ftc^ «fTf v<i^f5 C 3i:^^r5fl ^Tu^ i va^ ^pt^Tc^' 

( condenser ) I vSi^^'^T f«?K1 M'S! «(m 

'=rgf\’«f f«fin Tr% ?t¥i m \ a 5it^i 

f^sr ^r^^fsigt?r T ^Tfcsd <«rtc^ c^ ^^zm 

1 V-ntilfS v£i?pf8 ^si^rtc^ ( water-bath ) 









. ^ 

‘ j * V ' ■ * ' ' 

sn ^ I *11^ V-*ffcaRr’I^r 

a(^ ^TsTO w 'Q •ii^ ^mcsrrWr^-M ^ <«tic?F I 



^fSF ; Rognault-ii^ 

fm 5^ 


V-’ftt3|^ ^^5 5t^ ^?n ^ ^i!l '4 Ft’f 

^■•31 I 

^«r«tt#t2 

'if<*r5[T v-’(t!:3r< Ft^ 

A-'^ I ’ftcar^ Tf*^ ?^1 (?t 1^ ^ 5(c«! 

•2fc^^ M'S! 'sr^^'hf A'-^tcs? 

I ^^t?r ^rsT ■®<iCffT?r cTO ■^Uns'siij 

^■—^51 T5TTO *«iTf%i:^ I "^t^t <2lwtJ^ ^ti:^ 

^f6r$ ts?p I vrtdiTWf? «ii^f5 
'^T’t^tarl I ^Fft ^5CeT?i I 

‘I'W 5t3it^iri Tt^^ m 

Ft*n:^ I ^t’f'Q 

Ft<ic¥ I viit^^T^ ’^§^c3i sfc^T^f I 

a TO ^fkc^ TO 'iltC^f^^tC^ 




r 

I *4^ wr V-ntiaRT ’vtirOT 
•^fesrt’F'e am ^ <Tt^c^ t 

^5tc»! ftn *tt!(—‘flt ♦raWi ^^1 

*I1C^ I ^ V-^ltCtK? ’M (exhaust pump) 

’Its I •^^’TtciiRi 

w^n'm 5t*l 5t»i ^Tn c^ 

WaiH I 

^f^Tl CW<I f^TW fifC^J^ 27 mm. Ff^l Tl 
StC’Rf 5RSI "»F&ilT^ ( 100"C ) l^C ^1 5t>f 

m I 

<Tt^ci>?i ’siim ^t?i— 

( ^55^1 29,000 ft) -5^ ^T3i 70'’C ^W 

^l'<[ I 65,000 ft 

^5T ('®f5rf^ «ltf%C®l) ff&C^ ^<P ^B5 ^13: 

37°C I »rTfwPl«^ ( ^55^1 m 7000 ft. I 

'2IT?1 90"C. 

Ff«f 

cvff^t^ <1f'e?ii I CW, '?3>1 cTO 

^Tm ?t5 fkeif&s? 

'Sfnrrn ^rcs i <uus^, cli'Rtcsi 

'2r^f% >ii^ «2f«tt^^??f i fBstwr^ «2|^^ 

^na -siriiN ctf^i i 

^C5i^ 3rf*N>r, «n|i% ^ i 

«2l^t^ ”5f^^ ^ 

TOtn ^ I 31^ 

^ *Tt^tt'5^ prefsurc-cooker 31^ <2j^t^ 

•' Vi I m ^%1 mz^ 100“C-c4 

3^11 I 



6«3i fk® .Smn ^[▼nr j 

« 

C^t^ C?wrtC9ii *tt® I qt S 

s tw T?f®fte¥ ntow 

5^^ Tn::f^f«iCT I 

^srtc5 <!» 

«t^w V 

^tc^r I f5T«nr if'® Jj 'sw^r 

W-®® 

Ijm ir^ I 'eWSftc^F 
WC91I f<fv^ TZ^ «tf^C5T 

f<f^ 5n:;;*r ft® ^ ^ftc’i ®T?r?i ^«fc»i ^’^rcnisf 'si^wi^n? ern 

ftft? I qft ^\5r^ m*r laisl *tu? 

'sfftft«s m sin^ i (c® *rr« '»Tft^T?r '»^ 
’ifrc^ -n I vsflfst \v.??F ftft^ ’^fc^r -srfxw 5|*t f^fseg ^rrk'® 

'sr^rc^ 'Sfc^fw*r an® jmii’g'«J’* r<l'sT^tir c<% 

^mtafiT:^ ^&rCTi arr^c^ <ftw i »a^ •■9;^rc?i w*r fsift^ 3ft^>T 

ajnn aiT^ I f^TUC’If Pepin’s dige&tei ‘•^rcaj'Q ^ji^l 

^ I 

(.'^tarfl) ^’>Fr arrftc^ c^f ^ftTu® ^t'® ^1 arr«*T sifwl ■-ifft-ff^ 

*i»r^r ijf^l 5rni cff'sari i pfn ^ft i 

^ arf^sf I 

5-18. ^tc'^5 ^rhsjr?>c9B[ 

^ ( The vapour pressure of a liquid at its boil- 
ing point is equal to the atmospheric pressure ) : 

ftaftft^ ^^Psi «r5rf®i i A 

‘Si^ ata ^t^5n I «ii^a{ v£i^*s 

caftsn I -sfc^T^IB ^ vsrta ^V ^r^i i carM^ 

ftn 'Q <iftvr^ ft^t I ^t^if ^ '5^^*! I vs^- 

Ftftif® <*rr^ ^ sri c^^n ftr^ ^ 












■342 *|irt< 

r-''' 

*J^*I 4Tf»T I -if Tfs? ’af^T ^ ■ 

^ <Ttf^ W\ (distilled water) 

fTittin ^Fflrat 

^t«T ^ i C^- 

^ ^er %1 5tf^l 5i«if0r^ 

^ffT *11 cif^ 
qc5i^ tr^ *1111 

^ ^iT®c^ *it^cw^ ’®rtf^5i 

■^^rl I oq^fs ?Ptfe 

C^5I1 fel IpPt^Tl C^<?T1 ^ 
^tr3 'srtc^ Ttf^ 

^f<i?n c^r5Tt^t5'< 

’(Kw^ 

41j:f <«rn:¥ [ 5^ (i) J i »ii«r A-'^5if& ^s^Ttt 

^tel ! ;{«^<| '5lT'< v£|>ff& C^T^’1 J ^f<J) f^fiir*. 

[ r&31 5^ (ii) ] I ^<ST1 I 

-feJ ^f<^j 'snt^ttsil 1 ■<PC^^ f^lr fm\ C^tt 

^r^Tcsn m^tc^ii f5«'< '2rc<’'t mci 

f^?(1 'srTil us^f5 -^cai^ >ii?Tc?T i 

^cf|t^ A-5T5if8nF ^r^5t«tr^ 5!T?t^ir ^c-!j I 

( fk3f CJf^tCill ^ mKWZ^ *1t^1^C5T CPf^ TH\fz^ 

c^ a-5{C5i^ *Trl^''sc^^ *Trsif^i ’srti^ 

'S^tfesc^ i ^ vi)?Ft ^EF«H 'Bftfjft^ 

[f^5^ (ii)]l *'i!?lW*TtC^ C^ ^T?1 *1T?IW- 

^Tn '^Tx ^T*i^r3ri ^T^^rtsitii 

1 c^5rt?rf?r« Fr*i nfe$r^ i *it?i^rsw 

*■ 

51^ m Fr*t i 

^1 ^ c^f Ft^ ^rr^c5T5 Frc*i?i 

7m I *ii^ sni—W5i?r i 


15r*=^ 



(i) (ii) 

Tffesf ^C5R 
srn ’?f^3j\Qc®T«r 5fi-n^ 3!3rr*T ?? 


5^ 



5-19. m(m *^4«rrc«W ^♦Rr Wtrtsr (Factors' 

influencing the boiling point of a liquid ): 

) 

(1) Ft’is c^-5Tc^?r*5r^w 

cTf'Qfi ^ ^vs \ m 

Tf%5i 'HT- ^t^c5i I 5F^1 

27 mm. f 

(ioo“c) rc ^Tm i 

(2) ^ '«I*13FC^ (impurities) % 

^5^^ f?f^^ ;t^-8\ 

'51^^ C^-lt I CW, 100°C , 

^<j’st^ '•'nf=t-r^ ■vn?! 9“C 

^Pi 1 ^r ^•r-5i:'i c^U fw 

=ff?JCT 1 ?^sT 

^ I 

(3) ^ru:s?r c^i 

C‘H?( 'i?^5l^itC3i< S'TitrT't vfi^t 'if-siB&s^Jl ’^t^i* 

'sr^iTtfT'? I ':w. 's'Ki TiF''frrTi ^<m 

I =T.f5^^ 

^?fTf^PT ^ s nTf^55[| I 

5-20. ( Laws of #bunition ): 

■^^tc».'< »:gi^s jQ-’it? 'STtcmfl'^ ^?T<^5tr?P 

^6Tj I ^«ri: 

(1) ^tr¥ 

* 

^ 1 Sl1 3^ ^ 

^ 3tnTti5i <«rrc^ i 






(2) ^(8c^ c*r'«ll ^ st’i-’ft^i:^ 

mm m I 


(3) TC'Hf mwR ’^srr? »f^?i c^ ^ i 



-r 




1 

lOO^C 1 

1 

'^Tf^5( c^^r 

159“C 


325°C i 

i 

'5(TP(^?5r 

TS-S^C 


76TC 1 

1 

fsrmf^=( 

280“C 

! 

1 

1 

j 


S^^C 


5-21. W"«1 ^fS^vsCT ^srtTOOTr (, Change 

of volume of water with change of s.atc }: 

'^'<* ?if— 

^cr TTr^ i 

TO ^ *f^W?r 'ST^^fWif '4t^ «fr:*T^ 

5!^(ri ^51 I 5^ =^*v f5U3l 

-- 10°C 5ml^ 

's?'Rn5c^?[ Tfz^ ^tm csrVfe cwticsn 

1 C®!^f53f C^eT '^?F1 sit?—^(fll 

- 10”C fh'^ 0“C ntt^ri v£i^ 

f¥i c^T5T 5(11 AB '5jv-r ^r?(i ^^^5(1 

I 




o ff 


TO^8t*t^o“c-v£i%<«rr%^u9TN '1^ 

•rfe^i vii^’5i^?;ri csT^fk^ BC w ^iTi ^ ^v»r 

tfltl ^8f(^ ^ ^ t»{^i1^ C^5C ’tf^F^ ^ I 


F 

lor; 



-«.i». — », . 4 . ^ —* ■—- -♦■ ■ " * ■ ■' ■ 

10 0 4 1C 20 10 40 SO bO 70 80 90 100 

'ol-sfarfjjc Cl 

c519|f53i 

1%3I ''<9 

^"3 0“C 

'srro^ m** w\ iK* 4 c ^t^i^itirnr >T^tc*pTi 

I t?i c^i^rfscii^ CD I 

’STTS’i^ 4 C ^ fHi <Tr^i:4 'sf'nn®^ 

w ’if^c^r «r^T?t3[i lOO^C-^ ('.’^'^t’s I 

DE ^*\ I 

loo'C ^T’f^rsN 

^wr^4 ^f&r41 vnr ^fi^Tii^ioo’C-^ I 

§fc^4 '§C5T^ 

«rc4^ i ^rrsi ^t*r EF 

F wc¥,^ ^c?i ' s\w 5tTW m 100'C-^« 

^ (gft’Sf 

1600 t3«l I ' ‘ 



n 

•rsH 'e *rTfc< ^*r«t??Rt«r 

«mtai ff% *mn ^n^waat? c*ftf^ wf 

<tl9c« ^?F w ^fcTfflT ^'8 ^rnarwn ^ c^ *rf^f^ 

«ri *r% ^n *rwr< wsr *tfir*hs ^ i *rTtc*ff 

5r»i^T «t*t«rtasfi;:^ ?rffrsrt’» ^eii sir t 

cm *rifr< «r*r5i^ mmi 

m m 1 c*t\r57:5T *r?t< 

•nTfc^" *rf<‘t^ ^ ^r*r *rc^'8 ^t*t>rf®m 'sit^ 

cm *rf3i^jT ^ 5r®^*i *t% *r«fic^ *if5*^® 

I ^s-f?TF- m^irartc^ fsan^ in? \ 

»ifm*l^ ^sf 'STscsT *tfa‘t^ ’®if?i^?i ijf^rfsa ?? ^35 t 

^C^ nf^*t^ ^1>i'®W?[ 5!«C^l5l’ I f^'8f T?teit^ <?i^Fl. 
*t?t< ’iTf^^r 1 
’tsfsr'cTu 5ic*r«j «f^r^: 

(1) >FC«T (3-®r^ *r(f.t<’'ar j'vi «i(?r, ^f?ic®^ 

^rsTSlW 51 [’I 1 

(2) ’Tsrc’i^ 5 fc^ C?r.5r< •t?fc^?jm, 5t«1 ^l^ii^csi 

’t^iijtv '<ff^ 5rf^ I 

5t*l 'SfC^fC’f 5n5»i;^ ^tC5?1 m 5tf^irl fester '5,1'; 13 'Sf^m 

mtC5F I Bottni/iloy-51 ^tiW] 5ft3l ®r3>Pt«rtC3 

TS-*rfl®'R:3 c^r^ttc^i ♦fc'b ♦rTC3 » 

>8 : 

c^sr '53i::5i3 ^T?fc^ >5^ 3 m wi va^^ c^.*t^f'8i:« 

^tC'^ *rf3*t'® T3 'Sr^tC’F 3C51 I f'B*l 33SC5r 

*rtc3; / 1 ) 3r^r5[iT ( 2 ) ’^®t « ( 3 ) ^*pnt^!T 1 

3'r®nrm3 mr ^tem ^■3 *a3^ 'Sferf’r 3*f35i| t35f ^'« 
C3^l»3ftc?^t3 T5r I 

«3c»[3 3Tcm Fi*r ^tf^'SOTir *im 1 






1 *r?tc^ 4Wt^ ^ T irtlesrfrsR »f*Wir i760*o 

[ Wbftt are melting end Bohdifieetmn of e subetenee 7 Whet le mi4f^ 
by eeymg that the melting point of platinum is 1766*0 7 Are melting pottoi? 
and freezing point of a substance identical 7 ] # 

2. »t»Ri7r fsr‘f^ t 

[ How would you determine the melting point of paraffin 7] 

^ H 8 Exam 1961 ] 

8, aeR 7 "jirf9<‘l tW i!t« l 

[ What IS the effect of pressure on melting point ? Explain with 
illustrations j 

4 7 (Sei ^<*11 i 

[ What 18 regelstion 7 Describe a method to demonstrate it in the 
laboratory J 

j ’'tT’TI -sy-q I « iiYS* *'416 'SsfJ < ^T«' ^T«f'e 

e” ■5Tel srn '4!^ I '3t^ < Jrf<rR4 ills'*! 

7 ^<5n ^ i 

[ Explain what you mean by regelation Explain how a copper wire 
carrying a load can pass through a block of ice Will the expenmeiil buoceed 
if an ordinary thread replaces the copper wire ? Explain vour answer ] 

6 ^5t ■pf’' 

’T‘fi1 I ■'I?! \5e nt*’ f-* '?Tr if 7 

[ Describe an experiment to sbt w that water exerts a great force while 
freezing What connection has it with the cracks f >und in the rocks 7 ] 

7 >6'?/&»! 7 rw< »rc«ri’’f7 

f What are evaporation and boiling ^ What is the difference between 
them 7 J ^ [ H S ( comp ) 1961 ’63 ] 

8 fsrafj^pir® ®-5^ c»t7r:—7 (t i yi'e'qR (Ttfr 

c*?*! 7 (*«t) «f"t «t»r ^fWsi *il 

C'psr 7 (*!' fwwi 4Er»f\sr 7S^Tr*il C4=r ? (*r) 

u c^i^' 7 ^ 3F|cer yt T f-rc^ ’ 

(5) C«T?! irt'Sl 0*C c9jt «fsi'Sftvrsfl 0*0 ^<is» C^* ? 

M 100*0 ^*131 upr mm c^T'^'n ^ 

7 w C4rf5ii m:m fst'fn f>a ^ 

iti c^5r7 



Attiwtr th« following questions :~(a) Why does a fan give a fading' 
fitf eoafezt during hoi weather ? (b) Why does water become colder when 
hk an earthenware vessel than in a metal vessel in hot weather f (o) 
'^^$|Rby ^ ii unwise to sit in a draught with wet clothes on ? (d) Why kha$‘ 
XkiU is used on windows in summer ? {S.8, {oomp) JfiSS,'} (e) Two blocks of ice 
when pressed together form a single mass.—Why ? [J7. 8. (comp) 2960,1969] 
(f) Why is ice at 0*G a beti r cooling agent than water at 0*0 ? (g) Why does 
eteam produce severe burns than hot water at 100*0 ? (h) In determining the 
boiling point of a liquid, why is the thermometer bulb kept a little above 
the liquid 7 ] 

t What are the factors upon which the rate ol evaporation depends 7 What 
is the difference between a gas and a vapour ? j 

10 . ? 

trr^l c^STsit^r ’nrsni i 

What is boiling point ? What is its relation with tbe pressure on the 
liquid 7 SiZplain your answer with illustration. ] 

11. (i) Ffnffii (ii) 51 ^ «rar 

[ Describe one experiment each to show the effect of (i) an increased 
pressure, (li) a reduced pressure on boiling point. Mention some applications 
of each. ] 

12. afsfH 'Ti '®5TC3f«r ’rrt'^’T «rf^cvi5T 

I 

C Prove that the vapour pressure of a liquid at its boiling point is equal 
to the atmospheric pressure. ] 

18. $5rrw (TFfsr CWTJJ WRC«t< t fu^isr fsy ? 

[ What are tbe factors influencing the boiling point of a liquid ? What 
arc the laws of boiling ? ] 

14. -10*0 100*0 ^^^srfofr? 

JFi vsTfi ’ifsTr^ri i 

[ Explain, with the help of a graph, the changes of volume of water that 
take place due to a change of temperature from -10*0 to 100*0. ] 





iniprem iim a n^iaifiifb 

^ ■ 

(Watcr-vapo^r in atmosphere and Hygrometrjif y 

t 

t I 

6 - 1 . 2 

^^i?r ^ ^ *«rrc^ i 

^ <2f^ ^^ffi ^ m 

^ I cm ’ffiim‘1 c^ Cft5[ 

(TFt^ «rrc^ I mtm 

^rc^ *(1^ I 

’ff?i'srr«i ^Tc'n^ ’ifl^t*} 

^r^i ^ I 

m c^f^, f?[T»n, 'Si^^s si-rw 
2rr?pf5^ ’^^511 I Tfc'n^ ^9! ^1^'®C9T 

^ n^tc^rtssri i 

?t^.«ftf^f^ 'frc^?( ^ '6 wr^^ ®t5T <<1^1 

■2ft?;Ti:5l 1 ’l^C^ W '2n:?[T^5?t?[ ’siTCsimJII 

6-2. 'S ( Saturated and unsaturated 

vapour)S 

CTR ^5jv?Tc=T iifR’ri ^rr^c^« ’s^c^if’r fjfw c*rt! 

(.’T f^f?^ ^tnaitarR ^*r^i ^ tr ^us 

?r*r *r m ^i%nR ^ ^\ i *rft^i 

^ijl *T*t^*t (.^'^tCTl *tic?r 
m <rni*n I 

*lflTI I A *<1^ B I ^TCT'fl *rrawt< 

wi •rnurt*^^ ntc® ^*p Tt’«h ^i mif\ wif% c*» 
^rTfn«i *mim«ir *rsrR ^cth- 

♦T'nurs^^ m t^w'H m \ •«<r«i' »np 



. ■ M lg 


C ‘pilwkte’ ‘tot*) ^ 3 ir% jiNft' 

4 tCTi B-irc»ra icvi 

T*tC*ltW wtct 

m*tl^ ^snc^ «rtcv ?t« i 
^•rtw ^c*hFi if^iri if 

'.fv^rs ^ «r9T *n^»r«« c»? 

•/' ^ Ttc*w FT^r 15 ^s? I'QTm iRp^ 
Ttc«t *rf5*r^ 

B-’icsT flfsr ^^f?r *1^ *tT5itf«^ B-'=rc2f?r *aT| ’^cs ’rlf'rt^ 

^ ^ff^ 5n I c!f«in 1 5rni ^i^«i 

fsa 6^ Tf®n ntum^ ^ t^S Ff*i <£rwt!T 

^ I *ri?n:^T w®? ‘2fc^*r 'rtf^ 

(?r B-^5 ri •ff?i?««'Q ^ ^i1 ^Tif^i?8ca[ t 

Ffit^nr *r?i •irinr^c^ *a^ «r?r cwil c? *rt?nr«« 'mn 

^1 [ft® 6^]' ^nr Ttc*^ n1i[*r^ sri i 

^ in C^ “fR nf'n lf«1 (saturated) 

i5niw 1 

C^ 'srtiii "itw ir^"nc«f 

^ ; nrfn«i ^C5in »ii^ (Tt '^r^'sifif 

cn *rfiRf«i ir»r ntni nrftc^ st^fi %1 l^nrw i ^ ^wrn 

w ^ns ci.ern «fcnti it?r ftftfe w^rratn ^*nr ft^i iftni fen 

’TC^IIS ( maximum ) ! A B •minsni'KTra few^R *rt<=?T ifens 

^afe »rc5f<F 5l*t ft<® m nm »an< .itci ^f\9\ ( saturated 

vapour-pressure ) l®rl 111 ’T'^V ’Rn fet*? 

( aqueous tension ) in j 

fe^rciRF imn ^icsn iT"t-Fr*rci *mi«c^ iRl «arirt»f 
^ m I cnm, CfT*f w?nt nt*t-5n 25'’G Wltatn 30 mm. iftic^ 
nmnn ifv cn 25‘'C WmsR ^ «1C®W30 mm. fens 
ntimrc^ Item *rr I 





i.’W *r w r %:<w ^ ^ ^ ci*cft«r« w 

^jjmw c^f-’fW tlf^CT •rrcv ^rW ( unsAtoratea Tapcmr ) 

’wl irtw %f 1 c^-Ft*r tawnr ^rflc^ «Wcv 

( onsaturated vapour-pressure) Wl 1 

•e^r^r vmi B*^TC»nr ^fic»i^ vtWW 

Tt?tc=n Tf? vjTfl c?r ^srtcn war 

^ ’iv^rcsR ^T-n <rnic*tir ^is\ «rt'*t !rr*r'8 ^tf^ 

I 

*r^hri f»rarnsf nrft:— 

(i) er^ w 5t*r «sr?tsT *r«F>r i 

(n> TfCT?r mn ^ 

^Cfe ^ ’^>1 fenry^ ?[^8T ^iMc^ •<[T**r ^5T fefN l»t*lCT 

5T^^«* ^p»r 5f*i ^ I 

(.111) '®T*mt3r' w«fhi-Tf«t <rt^c*r^ ffa 

*rnr iJj T>f*r'e •rr^ i 

6-3 C^Ptfe (Characteristics of saturated 

vapour)! 

(1) eiaf ^i*Prf(ii'r^ f-4fs9 ^r"*r-5rr Uf^ i 

(2'‘ 'ernv^an *rff^ •^fa •tt^ i 

(3; <f»r-5r<t <1 5M»r 'ai<t<5 *rir;?R ^ TTf^ 

v(^ «rl I 

(4) c^-c^H ^*r5rt3rp? c^ ^5!^ cfR ’fTr»r, 

vt«t Ti sT?ri w^rrfs^^nr •(], 

tapri ^1 ^ I 

(Characteristics of unsaturated 

vapour): 

Ttrt) 5 I’*fj ^1 ^ :— 

» 

(1) <rrtCTi wti «rr5?f»i to i 

(2) ^ TO»i ^ Ft^?nr ^ TTfwi 5C9f I 




6-4. «|5^«{V 'S 6?>|!5*fV ?rcw *?T*PW5 

(1) ctt^ ^*w Tfcsf ^«»r ^i»m ’f^'tc^ ^ wtnwre W ic«t 

*lin %fi <?r m fiiCTin TO I 5TTO ww TO I 

,' ^ CTO m-wr 1^1 ^ «rTO fw CTO WI nfK m 4TO TO 

* /. 

^ ntCT ^ »i® *rtc?fi ^ TOSYtc*r« 

^fl«iT TOT» TO ^fsw ’^f"^ •tf^*h8 TO ifTO C^ 

4^ aw I 

(2) ^CTO wrnsjrai ^ uTf'V^i TO^*r *rfii^5r ^f^c®T 

^CTO4 ttc*T?i nf^i^ X^'r l f^4 ^TC^ll c^stic^ 

■^Cl 5?1 , 5T»r 5^if5C®i f^l '?t*n '»^l5f\t'® TO'B’^ ^ 

^fU(J^ fvg ^5? f'F^ TO *RW1 »I«^^ >!rTC^— 

bT*t'9 «!rfc^ I 

(a) <tcTO iS'f '®i*rn'aii *rf«-«€5i ?pf^cs» 

'vsi'T^r^ bic*t« 1 -ncTO c^^irc'® <if?'« 

^mraR *7 ^*«rif*r bt^fc-R 

^ i 

(4) CTO nfflarri TO''’ 3 wb'n iih -ii ^*f 5 iia' 

5 ^ ^i'fc^ sfK^'tS* ^fC'n *ff<J‘f^ «!»» I 

6-5. ftfTOt4? ( Dt"w. point ): 

C^ ^^^ •m '©T^l Wf*- I 

^iRR^i <(^^(^C5T c*( ^T“n ®nc<f ^w ^T«'i <fiits«?r 

S»1 I C’l^T:^ <T^^'Q^ ^T'JSl ^fc^l ^^T<*t1 

I Wp^*I Sf^r^ ^T'^WTO ^>81 TO >rC5f 

^ ’JC^ ^WS^ TO TO I 

5^c^^ TOto mm ’sr^i m \ 

W^ai1 TOTO C*^tTO c^ TOI nf^TO 

Tfl?I'®«T ’^^TO‘ (saturated) 3?^ TO^t^rl ^tlf 
.>1 ^3fl?( ^TO=p *rt’?*i I 

«iTOi TO wmajTO fnf^n w, 1 c^- 


‘ - M IM iBij^lj... ^ihw 

wWwir w*i PHH yWfW wcw «WW5 iwn 
W1W TOt5¥ <J»ll Wttl ^tfjr WiWf w *lf I 

•ifhlSiS JITC»T ^'81 ^ >6 5lDa iJI^ 

^'QI <ii^Thi c^t^ "Wf |f«ii Bfi^r <?pf^^i 

5rr%^ ^ I ?f%i c^ TO (7F9TI v«i^wtr5( 

*(IN CT%^ C^ »TO STT:*!^ WTO 

I c^ ^|rs ^^5? <?rrc^^tWrc< ^maii i 

•iitro w a'®5i ^ 5(rfk^ I nf^’TT’^ 

>51^*1 Srt^ ^Z^ ^Z^ I <7[ 

^^•(TO ^T’l^rrarl ^\ ^T’l^arr^ v^ 

f*ff«Rtm »TO I 

6 6 '« (Humidity and Relative 

humidity ) : 

^ TO5 <n? ^TOI 

■srtiirl ( degree of saturation ) 
I CTO c^ 

'Sltc^ vil^* ^tTOirr^ ^^CNi 

a *if^TO ’TtcTO '8rf?<n^c¥ TO*if^^ 

^^1 ^ 1 

TO 

^ TO^C?<?t TOg^ ^CTO ^ _ 

> TOTOmi TOfTO^^^f^C'S ^TCTO ^ 

C^C^ ^UTO ^ FlT^^ »T5rr5J’ltf%^. 

TO*lf^^ TO^tc^ l5»!(^f^ ^TO'« ^c\5 TO : 

^tTOTO ’1 ‘n’J^ ’s?^ TtCTO FT^t 


23 





«i<^, f^t «rrTO?ra ^rfips ttc^ ^^* 5 ^ 

Fir’ll m^\ '"(tcnf^’f 

'sraj^c^ C5T^ ^ttr^ mr? c^, 

. ■ f*rf^cT -^1^ 5 ^ 11 :^? Ft^ 

^*rtT '*113'^ I = ^ ~ 

^T’!^t3rt?l FT’f 

'Slttc’ff^^ (percent¬ 
age ) ^ I a-C^1^f5r^ 

100 ^ m 'srfcnf'sf^ f^fiTc<^ I 

6-7 t 

m f% ^tt '® 

^ii I ^t^*i 

•^r<^l 

’itc^ '®fT^N '®f>i’‘^s 9 <itf5ic-5 ’iTr^ I 'sfFifs 'srrc’tW^ 
W I £151^3 ®lT*^^:^f<^ '5rtC^f^<F 

21 ^ 'sr c^ I ^u\ tf, ^tri^l 

I 

’sif^t^ c^f«( Mwa ^ 1 c^ 

<7ft c^ cfr< I 2r^T^ c^ <1^?^ 

Tfn ^rsitcw^ m ^?^t<i 

5^^?r ^t? •!■* I ^ 33*» Tf“^«'5 ^tr®T C^fF v£)<t ^ ?It^ 

errn i 

2f?f c^t^ti ^(t^ ’(tcF c^ cFt={ ^ff 

Ff^csT ^Fta t-rf^^-hf »ij^N 'srft^tF f% ? 

•^WiTi f^f-r^Tn:F iff FfcF, 'mFFi 

^ FCFF ^^-Fl^Ff’f fH-F Z^ 

>mt5JF^l CFCF^ 'Stn^ |f^c^ TfiF-FTCMF Ff’f |f^ mF 



ttlJN^IW W ^ 0w(tHf» 355 

<?^l Wfiftrw ^f% I ^ ^T*wt9ri ff% ^r®^ti Wf 

^%tc*tf^ '«Tt^^ 5 t*r *rte^ I wi 

wfft c^ %?ri f^ ’mwsnr ^ «Sr 

^tW5tf ^ ^rtfc^ 5rN«f^ 

wjt I ^t’m'mrr^ ^ 

«fnT^j^ 1 ^tc^t «r55*ttr®^ ^ 

(denominator) (numerator) 6^ 

I 'sitr^^ 'srtt^ Tt^c^ i 

(^) f%Wl Wt^ Ft^-® 

'stwn ^ *»(Tc^ I ^T-^®i '=rfc*rf^ '®rt#$i i 

^>r ««rr^tTf <i^^®r5 

m I ’^t^l ^ m, ^t<*l 

’lfi^t«l t5 m I 

(’t) »11wtc5T Ft^H tpif&^(i ^i^t^Tt^*! 

-^^«nc5i^ 'sftc’fl^^ I 

(^1 vil^^ fwftc^ c^t^%=r v£l^^ <®ma[l 
I Mt 'sfR^ ^T^2fw I ^“Thr 

^ 'srtc’ff^^ «rnS^ 'arc^'^ i ?ltr5f< w^ 

^f^®h5 ^ «r^f3 c^T< ???(I 

4rf^ IWR 'arir^t^^ 5^t5(fTr^c«i ®Tf^TR «fn(t^ \ 

mi c^ 'srTc’f^^ 50-60% ^^c5f '®Tr^T^i «r^ 

^ sn I c<^ ^Pif c^f^ ’®rrsRi '«nif^ 

=ff?i I i^tc’ff^? 'arr«%i i 

« ’Ps^nisr ^ CTt^*ti I 

'«iT^%r^ <rt^ «fn(t^j( ^t^*i cw^ f^nitc^ c^ '®rrar^ »i^«t 

^h TO TOT '^TC*t^^ ^5''vsi^f^TO^TC^ I 

f^^tTO Ftsi^ m FtSTTO «r«p9lv£i^^^1 



wr® Iff i ffft*r 5t*RTf fw '■i!t*tw ^narW f^tf TfW 

<ifCfTfPt 1 

6-^. Regnault’s It^^tlil^tK t 

Cl fOT ftfl C^ TOff 'e ^ ’^tC’lf^ ’«f1<f%f 

fsi^ Tfi ftf xstftr^ ft^'srrf^ fcsf I ffe'srrff^ 

I W Regnault’s tfC-lf I 

A B ^ C^t&l C^ f5^ C-^^ ftfl ^Tn^ 

(6^ stn fe) I c^ ^®rrf *rr®3ii fi'itf 

5^RT fiffi I Ti 

^Ts Ta #fB I 

A-^n:^ f%^ ^s’f ftl1 

^<5T ={t^ I 

Wll A-^CS[ 

^T5^3I-D 

I C-^-^ 

'srt? s?5f ^<rrf 
^rt^tciT *\vm 

( aspirator) ^•’3^5^ I 

C 5(C5i^ ci-^*v«r B-d^^ 

^ ^tfi >r^<ficn fn 'iifv 
B--^ c^H ^rs 

*IK^^ I 

*rtr5i (^j ’sitf sn—4^fB 

tpif I to ^ ftftf '^itn afipp 

fif, ) ftii A-^r«if f^to ’Tt% f^ fTi 

tTfTOi ^rtw^i-D-^^ mfttiT tof %i a-5?c«t €rcf »r tf j 

^ftf sgs^ fti^ ’iff'T® vfi^x ^to J 

i5[^frN a-^c 9[^ 35®^ ii'Qi iflfv ^s-to cf-fTf. 

^Tfte M®1 I ap^ irr«i i^c^flfps ci f1«t 

^rftif ^tfi fintf ^*ff «fto vfiT> A-mm fWf 



•iB*Jl?«ro- 
Regnaulfc’a 

fBaf 6^ 



^t<W?pT WW W «’^t?C'HtT«ll% 3^ 

%«W^ t*OTBf 51^ m ^>Wtfe^ I Cfk »prcf T| W^ff*(fetc^ 

'^mtaii m I ^fpmi ^ ^ ^ i a-sw ?lnf ?tnr im 

W-m Tt^] (?^ TO ♦i^ Ti «twltf^ifetw 

^TOari ♦!? i ^ ^*>TOT^ ^ 5f^t^ ^TO^'hr f*rf%^ *lt'«ri 

I ^%5T?[ B-^ c^t5T ^51 ^n «rtTU »ilfi 

•5?f5C^ V(t^’¥^ I ^ A-^^ *ff|^1 

^ I ^-[^^51 Ta ^tTO5l 

^ I 


«ni1 fnf^^tT fC ^Tn Ta ’qr?!^ c^ 

^twirl ’tt'e^rl r*C. Regnault ^ 

5tW ( saturation vapour-pressure ) ^ff^t t®C 
vflTs r^c ^T'lsrrirr^ ^*r?( ^ i *f^, f 

^T F. 


^cvjfsp^ = 


t C ^Wast^JTN’TQ^ m 

'pof^ >> ») J> *J 


xl00% 


=f xlOO"/. 

F 

6-9. «itaf 's w ^fe'5Jtfiifet?[ 

hygrometer ) : 

JTf^rc^ 

’5[tg%l c^t^fS m*^\ 

<nc^ ^JTx t^^9i ’'f^’Te ^1 ^rtrs ’tre^ i 
6^ =[*N fkar wf^ cf^^n 

^ I ^ ’iT-rrmf^ c3Fc^ 

I fwc^ ^ Q 

^r?F I m "qtfeil 

^ 1%5ri irtc^ i 

^1 ntr^ I ^1 TO1 

11^ ^'9 ^?rl ‘ilTN v£i^ 
nrsfi ^ i 


Wet and dry bulb 



'Brt;^ « w ^ 

f^ 6i\ 



^ ’fW nflt® TOT 

^Ttc*tf^ «rt^^ w^ 1 m 

nf^«(^ «ftirf50f^ 5^-^H «5t^ 

iii^N tot ^ n^ ti fjrm oftc^tt^Tir 

cTi^ ^5ini Vt <*(tc^rf^tiir ’trek ^ cm\ ^ ^ 

■if^CNa C^ ^srtC*t1%^ '®rt^^1 ^ I 

Tr?«l W^ ’fi%®r5 ^ 

c^ ^1 I 'Sftir H'^ nt*#! ^\ 

'srr^si c^%'sfQfr?, ^r^[l-5^ ?rt^ 

^^<t w^ c^n:^ ^^ I 

ii5T«i ^^ I ’Ff^m 

»rRi®n ^?i i 'sitt -s 

■^rtfiy<FI ( wet and dry bulb table ) ‘^of^T^r 

'«rH:*ff^^ ^ttTI 1^^‘%»R^9 fHf?[ I 'JQ^ 5{if '5lT^l^t'€^I1 

’sfi^FCJi mws ?»i I 


[ OT^itf ^f%^11 

[ Ftn f^srfTT^n? ni^Tc? ^srnTT'at c'rf‘&?:'Stc® «f!p{»r i j 


^^rsj i 

1 

\ 

VRT 

^WV.I 

1 

F!*r 

1 

^f*lsirarl , 


n“ 

40 

n" 

9 8 

22" ' 

19 r. 

3 = 

•»'0 

12*' 

10 J 

2r 

2(1 9 

2'^ 

5*3 

13" j 

11*1 

to 

3 

22*2 

r 

r,*7 

14' 

11*9 

25° 1 

23 5 

4“ 

6*1 

1^' 

1 r» 

12 7 

2G-' 

25*0 

5“ 

6*5 

t .«• 

* * 

13*5 

27“ 

26 5 

6" 

7*0 

IT” 

14*4 

28" 

28*1 

7“ 

7*5 

18° 

15*3 

29° 

29*9 

8" 

8*0 

19° 

16*3 

30® 

31*5 

9“ 

8*5 

20" 

17*4 

o- ' 

So 

41*8 

10" 

91 

21" 

18*5 

1 

40° 

54*9 




«l4il w « 35!& 

wIhJ*I s 

• (1) cm ^ ^*fmi i4®c «iitn f^tfrm 8“C ^ I 

^ f?c^ 'srnt^i (s^c 

^rfcm ^n ^'«rt3FC^ 8 mm. vii^N 12 mm, of Hg.) 

[ On a certain day, the temperature was found to be 14*C 
and the dew-point S'C. Saturation vap^r pressures at 8*C 
and 14°C aic respectively 8 mm. and 12 mm. of Hg. 
Calculate the relative numidity on that day ] 

^ I w\U, 

^ 5n ^JOO^ 

_8“C •^1^^’tiil? V mo o, 

~i\°r xiui/ 

~ X iOO == 66'o % 

(2j 12 C 25 C 

' 12 C '£T'*'sit:5H 51^ 10 4 mra??rffl 

^t^rs ^ Ff^ t»®fn ' 

I On a certain day, the d».w-puint and the loom-tcmpeia- 
tuie wtie 12 C and 25 C respectively. It the saturation 
vapout piessuic at 12 C he 10 4 mm calculate the prcssuic 
cit the vapour pieseiu m the atmo'-phcic on that day j 
^1 -Srlfw ViC^< 

’OC'F 

mi nCb I 

f-if-t^TcT Ffc’^ ’im ^a> \ c^c^j f-if-im 

12“C ^•’1^ bt’fl0 4mm 

^ f»rJ{ ■5’% 51*1 

10 4 mm. 

(3) v£l^f5 f^f^g Uu\ 16 5 C 12X . 

12 C bt'l 1 046 cm , IbX 51^ 

1361cm. <ilT^ 17°C 1412 cm , ^ fv(^^ 



3t0 


4 




[ The dew-pomt and the temperature on a certain day 
were respectively 12®C and 16 5“C, The saturation vapour 
pressures at 12"C, 16**C and 17*C are respectively 1*046 cm. 
1364 cm. and 1442 cm What is the relative humidity on 
that day] 


i I 16‘’C = 1364 cm. 

17 C ,, „ ,, ,, j> — 1442 ,, 

,^rc = 1442 -1*364 = 078 cm 

5“C „ „ , „ ~ 078 X '5 cm. 


» 


= 0^90 cm 

16 5“C 9 * 1 3t 44 . *039 


-1403 cm 




f- X100 


1046 

1403 


X100 ®u=74 5 




14) Cffis >!*<( 15 C viir > 8 C 'TfTWfi 

Tta io*c f- < 1 *? 't ^ n c 8 c 

• ^ ^‘nr-^TC'^-l 'b\^ 7 49 mm 8 02 mm. 


[ The tcmpciiturc at a time is 1*^ C and the dew-point is 
8 C If the tempenture fall to 10 C, how w ill be the dew - 
point moJihcd The saturation v ipoui prts iiics at 7 C and 
8®C are respectively 7 49 and 8 02 mm. ] 




Pi 

T, 


PtLTi 

Ta Pg Tj 


lw“C il <tlF''i^l0+273^283 
* 15C 15+273 288 


15 c-41 ^t^m=8*c ()-ii Ftm mm 


=8 02 mm 


10”C 4 X802-7-88 mm ( ) 

2oo 



'isrfhr ’(H «361 

Trf^*Rr »r^fl[ i ^ ^*r*rr^5t^ ^ f¥»nit? i 

c«r^ c^ rc 

«(8*02 - 7*49) *=0’53 mm ., (8‘02 - 7 88)=0*14 mm. 5t*t 

^ ^T*mt3rt^ ^ 

_014_1 OQ / X 

0"^3 4 ^ ^ 

io°c ^M5|tiit?[ ptf-r^r? i^c ^<tc^ 'sf^t^CS-j) 
=72^c I 

6 10. i Condensation 

of watcr-v^apour present in atmosphere) : 

x^t ^T*rt ■5^ TW 9 

f«if^ iDews) ; ^sfWI (Foa) >6 (Mist) : 

®t^ <r^^tit >ttsi I 

S( S=^ C«Tr r^fc^s »jr ;i| 3Pv?:r 

-31^'f 3p'*(‘*r ^t*?! I W ^c~ 

f»ffn<iTCT '*T'1^‘:5I wsil'sr 

■ar-g ’Jf:? ^f»!, ^"*1 2r?f>< ! 

T*ii I -f^?s4tcsi ilfc&>^"nn'e 

Ij^ejfg r-rf-|<j -SSJI ^ec-j (^^.j I 

5f<?Tst5r *^R^iT* 1 f-rf*M : 

(1) C5p*iftir '«iW»f—'®fi’?Tc-r 

^JR ^t9l I £fr9^Ft%’5> 

'®rrf^^f< Ti^K^ri ^ i -^tt 

^Tw\^ '®rt^T*r f*rPr^ i 

(2) ^ ^9Tt6^—«»rf1%r5T, ^TS' 

y\v^z^ Tfi c^^«i «rtf^r5 i <lft(«5i ^t«1 

vXTsfnf^ >r5tif3r| ^c<i I 

(3) 5nt®Ha ^^f%%--T[^^sr^^ 

15 c^ ^p^srt ’itc^ I 



(4) vsms «t9r yifiNtil mu 

^ wr^ ^t fnt-miiT 

*ftr^ I ^ «rc^t^5i vt?*i 

<rf^c9[ Vt'^i ^1 

'6 ^Uu{ I *FW 

Tt?, ^«rtK5T^ I ^ 

’(t^tif 511 vrtc»i ^1 -tp *^1^1 

C*f^1 I 

C4t5f U^< ^t^’tttid 

5i1c^ ^tf^?[l ^tc>i -n\4sw <1*^ ’far 

^i^f?:< ^1^5seal ^i-alN iTlJ 2}■ff^i '5*11^? 

vitc<r I ^l»fl ^1 I =^i'it<i‘l's fo^i 

-it^i^ifaii “•I'-i’iiii ’®rc‘^^'"i c<i'’ti 

?i( I *li«^ (c«i 5;t^5 >\^ itei 's^1*\^ (^r*iro 1 i * '' <'f'* 
‘jitKi vf,r ?c5i*i I w ' rHC4 

<i^r^1 A\<\ »T^^'^3ii ‘fCa^ Tg 

*1 f'- €51 '5f>i*<5'§> »^?;'' I 

esf’*! 'S (Clouds and rains) s 

^sii^ ^'«i<3-r <iTf •►V i5«i ^ C-? "ica 

■&h-5tW ^f<J^•{ '*?i^ fi'^1'' 3>< I j;5 -«^+ I 

^r€i d35?^i?:«i ait€i W*^1 

•rif^i^i irm ^n ff5T^**'r(^ 

'®{tet^ ■5(cif^^ «{Tt^ I ^^'^^^ C*l'«I 

^fir I f^^lt-fl «i f-v'^ C^15r xc5ptv 5rf^ I ^^-Ti 

fiiil^C^ 'HTn C^I^ ! 

>r*flF ?3?il1 

f^C^S ^^ef- silcf ^ f^r<f «ip I vllt W 

fff ^f5lf<=«l€f5T C-fH 'S fn?[1 'SIOT 1?^[ 

-ijsprr^ -pfci^i ^ I ^T?i '®(tt 



• ..'</ “ ■■ ' i' 'y ■ ' 

RSf I ^ ^^'®f5T ^ 

iS?pf5 'Si'-ffsi I '^Tt ^w- 

’f^lt '2(T®T ^tfif’IT^ ?tc® Cf{^\ ^r?i 1 


?nsr (Rain gauge): 

c^r*f #*tf^ 'I'U'^r fw^ >i^^f?nc® c^f^l "^ttf^c^ 

<71 ^f<9'f'8^1 siV-lfOT 'Btrcs 5M^«?{T ‘-F<?1^ I 

^i«;5(s ifitirni'^ f^*i>iif '^fK^'i's^ii '«rf^*f »i*ii^^cai 'SK" c^'srcs 

^rrCn^i^’sfjy c^ Tii.'<r'?irt^-Fiji u® -ix 

fsc® i.*f’!rn:*ri f5f>ifcw i 

F-ii^ ^fiS -sFrc-f^i I ^’L'lsf -xjrrsr *T!5 '«ff^ 

>riiR I ^'Fi ifl-Ft -F!c&'< c<i^?i-A-*sii ’j>:<r ^»rfwl i 

’pfc^il^ ^C'lr C^-#S W?J *lf5C4'®fFl A-ul^fiC-i '^Sfi 
^^c< I '5f:T,^ sirH^i c<i'»fj1& ^ri^tc^ 'eifjr^Ji •ii ^lU's 
n-iCif ^^fc-F usi<f© ^isriis j’,-c«i<i 3ff;^(T ^> 1^*11 

I 3Ffc5{(;e!^ W5f *ir«'^i »fr^fc'5 

-jrfk^ ^ 1*, ♦TfMiT 'i5^ ^\?l 

*Tfii 0 'ifftl «r{r.f I G-’lfcanj ^c«r^ -Ffsjl 

v>Q^r9 ^i*ri f-rg^i i ■<tfiin'n3^5jrf*r<fii 

srtt& 

C-'^J5u ^aij ^ *rfji^t‘i I 

7§?r ^?r TrCT.::?nT n%i A-*rtcaf <f3ri i A-*tiz:®ir ^ 

^rfc^ ^f«-»rr’t ’^rtc’F I *i?r>jf 5 c-^t^ r>® 

^jtu (7J ^ ijtfint^ I c^srsi ‘ 5 ?^ ^f>j9 ^rfij*tf^5 *at ^fs* 

<7rW ^ #iiW5i(!:^ 5FtC50iiT*i5rfsr ^it*ffff*i^ c^lc^ iitf’^csT 
feftil ^WS\ ^ I 










1 




wi •ria (?r'<rww 

»jftc*hFi cv^ Tftil*rtif VI I C5irr^c« ^*ric^ •rf^fi 

tffTff 600 ^ I 


(Snow and hails) : 

^tir 5FC5T ^^=5r 

«iirN ^ ^1(1 ^ I 

9lf^ I C^?F2ttC¥ !2fT^^ 'ilT' 

^tir^tt? vftr^ I 

5^?r c^t^i 5^51? ^51 CENT'S t5 ^1*91 

Wii^ »rir^ I r$tc^ i f-f^il 

=rrsii 'srf^?!^ cwl’ir* i 


jrr^srsrsT 3?#jf| W5?l^ ’*rr/:^ i weil^ 

fM^sjr^; c*r-^mtarr? cTt*! ♦ff^’ifr‘1 
tH r? c^ '<11^ ^511 ?? I 

^(i^j; (TFt*r ^srn^rtiJrt? f*ff«r§ "srn^wTni (TT •if^^f'i 
w*ft^ ^r-*f ^t?:? ^ 'sf^^itarr^ ^ ^f^us c^. 

nflsTti flTsflii fifc^t«R—va^'%^-^aif 'srtcnfV^ i 

^tgjrs^T ^ ifi^ '*5r‘.f^ ^ ^tut^r '8 'ar^f^crr^r 

?f??«?:5nr «rrc*tf^^ 'srfi^^ni ?R:?r i 'srtc'tf^^ f^<c^ 

ww ^ «2r^r?f ^ ^t?7® *rtc?i i ^k\ : 

(1) Eegnault’s ^f^«sri1%^tir vs (2) 'S ^ Tf^C'^tf^tir l 
*rf*rr^r?ir«i ^ffr^Wfari C’tcsr ^r^scsrir TtM fir »fl^e 
PrPnr, ^i*tl, cf^, # ff i 



«wt^ 

1. « ^PT^’jv w*w t^ fv ? ’^RR ^*wamr frr«f 

fsr<!f ^if% ^<sri I 

[ Digtinguish between gaturated and uneaturated yapourg. Derige e 
aimple experiment by whieh the aqueoue lenaion at room temperature may 
be determined. ] ^ i H. 8. Exam., 2961 } 

2. «'snrnf^ 5 t«®i *ff'« i 

[ Explain the terms 'dew-pomf and ‘relative humidity’. ] [P. U. 19&I} 

8. n?i ^tc«f men? 

mmrfui nntsi f c^ih ^ticnn ^rmrw 

?fi (i) (li) 

[ Define ‘Dew point*. Of what use is it when it has been found ? What 
18 the condition of the atmosphere when its dew point is equal to the 
temperature of tho atmosphere ? If the temperature of a room is raised, 
explain what the efieot will be on (i) the dew point, (ii) the relative 
humidity of the atmosphere m the luom. J [_ H, S. Exam. 1960 j 

4. ^tViafifsi^K Tfsr:'^ ^51 nni Begnauit-ii^ 

’i<ni *4< 'S ’irinn 

[ What is a hygrometer ? What does it determine 7 Describe and 
explain the action of a Begnault’s hygrometer. ] 

[ cf. P. U. mu ; n.S. (comp) 1962 J 

6 . ? ^sjct ’Hi'<<^511 ■sk nr^H nMl 

'srt;^5i nini nm 1 c^mt^i Jrrs«r .S4i5 9 ^^ **rf=? 1 

[ What 18 'hygrometnc state' of air V Describe any apparatus with the 
help of which the hygrometnc state of air may be determined. Draw a neat 
sketch of the apparatus. ] [ H. S. ( eotnp. ) 1961 *63 1 

6. 'srt;^f'8nicnfrsi^rcnnmi w 

%ir nn nntn 

nim si ? 

[ In a wet and dry bulb hygrometer, why does the wet-bulb thermometer 
give a reading different from that of the dry-bulb thermometer 7 In what 
circumstances would both readings be the same ? How is such a hygrometer 
used for determining relative humidity ? ] [ H. S. Exam 2964 ] 

7. c5!«f :— 

(^) fssn 

Tsr I c^^si ? («f) nica 4^?’iF>efPi Fffpiw Jftr^ 

^ C4*i ? (n) 24*0. nrc*(f¥4- 





366*' 

fo%» ^^^’"wlSc^co^j t^«r5<:^^w*wtinr ii^r W ^'« fWr» 
c^ to ^*t5rlar( >to '!fttto« ^ fWfl c*i'^t «rNtaf«w cw ? 
(«) to«l >1^^*! Cto ^sptTR ^ tol, TfBfr c^*i ? 

[ Answer the following questions *— 

(a) Wet clothes are usually seen to dry sooner in the cold weather 

than in the rainy season IJjough the temperature in the latter ease is higher 
Why ? " \ H 8 (comp) 1960 ] 

(b) Why does a glass tumbler 'cloud OTer’ on the outside when loe cold 

water is poured into it 7 [ if S (comp) 1961 ] 

(o) The temperature of two rooms is The relative humidity of one 

IS 80 ° and that of the other CO " In which room would you feel more 
comfortable ’ 

(d) \ hot dav at Pun causes greater discomfort than an equally hot day 
in Delhi W ny ? ] 

(e) t 1 leco of glass is dimmed vibtn you blow on it with your mcutb on 
a winter morning hi 7 ] 

8 T'Q j’iT q 1? j f -f* (i; fn) 

(ill) c-T ^ Ml *11 «'*■*' I f *i1 ■« I #■'' 

C-f*T 7 

r The 1 iilb (fat* rrm motor !» wraj] ed round wibh cotl n wL cb is wetUd 
in turr with (i) watei hi) ttlci iiii; an oil He w will tl t loadings differ 
and why ’ I 

9 *uT ^S'C 

iyf*f qcr sf 81 5 n m ‘i"* 12 7 mm lif f^• » c 

wr+-^e1 ^ 7 

[ On a ceita n day when tht to 11 crature cf the air was 80 ( Ur Itw- 
poiut wa^ found to be l^V The saturati n aj ur pi *> ures nt hooo 
temperatures were lespectnoly hi 5 mm and 12 7 mn Wh*! i^as the 
relative humidity at that time 7 j [ Ans 40 8 ] 

10 -ffr 4^ 15'’C.il-O 20'’( qq ^ q 'srft'wfvr^ at 515I 

^ stl ^ -f ' V 

[ If the dew-point in the ab'^ve example were 20°C instead of IS^O, will 
the relative humidity incre-«.8e or J('crease ? ] 

11 C41*T« frc*r 16‘0 aq* 8ro 15*0 

^I'l 12 8 mm qfqr® (info's 5?5flq-q| "s-iq 

T7r*f ^ 7 

[ Ti u dew-point on a particular day was Ib^O while the uemperature of 
air was Sl’G If the saturation vapour pressure at IS^O is 12 6 mm what is 
the pressure of the vapour present in the air ? ] [ Ans 12 S mm ] 






.'Jj 

.1 


! . lanjtwg ia»K .jm-IV. A'Atli . 

13. flf*r «ri^jr''^#mtan i8-6<) 13*0 1 18^, iw . 

isni «wiramf §isr w-w, wse- j«^<io- 48 ttm.^«S»fifrw 

wtr»ff*RF I ■ 


C Oa a certain day, tbe temperatuie of the ait is 18*6*0 and the dew|>omt 
is 12*0. Find the relative humidity. The aqueous tensions at 18*0r 19*0 and 
13*0 are 16'46,16*86 and 10*46 mm. of mercury resufctively. ] 

[ E. S. {oonip) 196ii ] [ Ans. 66*7 % ] 


18. r*f^^r?(r 20*4*0 '5f*f3(fai1 27*9*0 «n^lW- 





20*0 

17*54 mm 

21*0 

18*66 .. 

27*0 

26*76 „ 

28*0 

28*86 

[ *1 he dew-point is 20*4*0 and the room tempeiature is 27*9*0. From 

the following table of saturation vapour 
humidity ;— 

pressuro calculate the relative 

Temp. 

Bat. vapour ptessure 

20*0 

17*fi mui. 

21*0 

18*65 ,, 

27*0 

26 76 

28*0 

28*36 fAns. 68*7 % 


31. S’sM r-F^ir^ r^tsr 

f»ir“r5J c'l'fl msi '■’5*11 BfMK ? 

I What iR dew ? How la it causod V Why la dow deposited moro on 
some substances than otbora ? What factors lead to copious dopositivin of 
dews ? ] 

16. C4K *5^ 5 «ffrM ^ 

ATft 25*0 80 mm_ 

’’.T!<rn I • 

[Describe ali experiment to show that vt* pour coming out of a liquid is 
capable of exerting pressure. Vapour pressure of a liquid at 26*0 is 80 mm— 
explain the statement. ] 



■ i n . MM—>H— 

[ Transmission of heat ] 

7 - 1 . 

(Different ways of 

transmission of heat): 

vn^^Tsf fef5 I : 

(1) (Conduction), (2) (Convection)'e 

(3) (Radiation) i 

’tni '®l^ <2ft® I tTf^t 

'Sf^SltC? ?'^»T 

«f?il 'siTcw ^ ^t?ii c^t^l I 

^ ^ ’^l I 

c^T5^ ’TfWi ftr® ^fsic^ 

Slt^ «ITC^ V 5!tt:7 %1 

uiTv ’ffwl ST^^II ^5{C^ C*!7i I Cf\ 

I ui^wfc?r v£iTO 
FTf^ ^^711 m I f%« C^TSI 

TO TO =n I ’ffii^‘1 «i«lt^'e I 

TOir c^-TO TOC51 »(7ii (^ (2fn^^ ^«fr«f9r 

"St?*! I TO ^ ^1 ^«(K^ c^ 

^TOii I ^*11 '®r1TO ^TO *(K^ ^1 

TO ^fi(5! I »ii^TO ^«n TOC^ ^ 

TO ^ «rft^ c^fk^ I TO 

♦llTO*i ^ I 



V 

C^-JWWn^ (W»T aiWHf wW9 wOTf 

w mm ^•tt^im 

Q^Vf{ xt^ <ifl^ ifff iTj, 'SWc^ ♦tS^*! mi m I 

*1^5^ S «J«tf#tr5 ^*lt®fiT ftc«RI1% 

«i<«f *?t^®r5?r wjL^ 'stsR ^5ri m i 

<jr^ C^ r^m\ 

y^tCf ^I'mc^lT ^ C^ 

^^^^1 srr^jc^ a 

^ (?T? ’l^f • I 

>ft*ff^'a « ^'"<<>7 WC^jf ■^f’f 

^«f r5i«7 2r*rr<ilc • i 

S ^<ffB W^^T^-T^T? 

•?i ^5T< f»®< 'jTJ 

ift« I v£i^;r ?ft^f& ?t^?i <r^ riT%<i c^ 

vi^fB ^ 1 =^ <r <!1 % ^'tca 

^^csi\ 'iiT ?tr^?< ni ^tf?M vi^fB 
^'Vl ^^^-7 «lT«f1 ^*7^ =iti:& ^T^37C®{^ <■'^^‘1 n 

^1«1 S«1 ?^?ll ??{'i.<^* W^ 

'»T^1 sfsi^l ( 7^ f5li ) I ^^9r<, 

^ I f^f^*i 'sr^s ■S'^Q ^r?ii j 

^’^CST ■SFC^^ ^®lt'®f^ ^ ^fr» I 

f^fel*l2 a*rt#tc^ C<Pt5f W9 sit^JOTl (material 

medium) «rt^m *(l ^ *it«a«r ®t^c=«i7 

'*ftsi^1 ’3{^ '®T*f *1t^ I ^ 

’ITsi I -fTc^f^ *lfs(^*i *^1 

«{TRt ® ’iTnr 5»1 ^ ^t»(TrsR sic^rt^ i 

24 




■ 

jm»R ^Ri «rfcf t) *(^^‘1 ' 

^ ^f^59!5? ^tc'® I t^i «ii^fi» »r^< «rr9iiwt *n9.f^ i 
^ ^ I 

% 

®»?r® ^sj^ini *Trc*r ^t®t^c«i R i ■ 

«ff^5S^5( ^1 ’ftc'?! m WH‘\ JfC«T 

§ 61 :^ ^Tv irsi I 'srrTO? 

iT9l sit’tft ^f5® I ^T^rf^, m\'e y^t:® ^Tcir S(1 1 ^5*1 

•ITIA ^5 '4^ I 'SfT^^l ?t< 1 ^ '5lti'®'T 5fk I c^ic?^ 

iif If^ W5TS{ ^1 Tr <?1 ^ 1 , ^■®'ll* f^T=¥?l«l 

?fCiC^ I 

fssf S 

U) -e 'nf^Fs^W'S "^gj cw ^iW»T< C ^1lif, "i'-s®! 

2}1 f<3f^^«i >^?5n c^T^ ^i^t^ii ill 

(2) ’f’T y,-iA ’('%f* f%^s f^^p4-<«l '5if'?«t?l 

1 FlpSf C^-C^C^ ^t’l * ?>?r Tt^l 

<'.^c5r<f 1 

(3) fif^5=! 2f‘iTsi1r' ®Tn c^i^tn ’?=^r^rc^ w U-% 

■•T^' FS![F«T ‘<fTV^: ’lia ! 

Ti{^m 'STR^l -^n i 4c<i 

in FC^ I 

(4) 'Sf'rr^itT jt^ ^cn 511 ^f'^?*i 

ifi 5f*!T4tr® ®n (.^-^l>fi^ ^mT>{ '®T5ir^ 

i 

7-2. ( Thermal conductivity ) 'Q ^(f%- 

Co-efficient of thermal conductivity ) t 

^ I mC'4^ 

'ir^'^rf?®! vfl'-f 51^ I ffC'Q^ 4^«rr^ "^itisw iiT%i 

OT ’i^^g ^r® ^ffi!?ii ^ni c^^ii c^tc^ 





‘■'■•wr-^Fw, -y. 

?fcf|. atsf <itm 4i’^#IW'<TO 01 <^OT Kt^ wt , ’ 

s^i irw mw - 

iTii' vfl^^ c»rf^'-^rf^f^^l^'srcwc^ 

(7(-»r^ «firr<'t? ^i^rsf ^tn ^ 

( good conductor ) 'il’^*N C#-WS nsrT< TOT JTl 

(bad conductor) 1 «m[ ^ '(t^ 

rti, m5, ’Ft’TB, <2f^1% fI 

s 

C^3? ’(^rr^ ^^^1 “'5TC’f? ( quantita¬ 
tively) ^ft<T ‘’lf^‘<^tf^’hf’ 

-^'■41 ^^^*5 I -<n^ 

1 

^R?l| CW 

'^rrst^T^I C?f^ 1 C?!^^-^ 

A, C'^'t (thickness) d -^l^v 5^’r^^t«1 

^/M ^TWan ti «a («i>^a) • 

viif C?f5f5<I Msi 

•^ck fvrt^ <^rBm ^tn ^r<'<Tfl ^ 

[ fb^i 7’^f JI m ^1 m Q 

(i) C^aiJpc^?! ( A ) ’rsrta?*1ff^^, Qoe A ( ii) 

(d) ^7^ ®r<T^ Q«= J » (iii) •st^tan afC^Tl (t, - ti) 

Q«e(<i-fa) (iv) C^-TO (T) 

^ "sW ’nrr^’ftf^ Qoct. 

Qoc ^i?Lll*»i.T 

d 

'SfHRr 

d 





[ K^iPT-F ] 




te ‘ wTftirm 


^ { co>e£Bcient of thermal 

conductivity ^ thermal conductivity ) ^ iff I 

^ A=], (ti-tfl)*!, T=l, d^l ^ Q*K'«f<T^ 

^ ^*R ^ (7ic^i>& 

^ 1 CTO ‘^Tsrt^ 

■f?<nf^'hP 0 92 a-f 

W^13;1 

^(^»^T rc (TICK'S 0 92 w %1 

JR 51'TOC^ 5r<Tf?^ I 


CR, 

fi^ v£i>i, 

Q-vfl^ 9fz< 

Calorie. 

A 


Sq cm 

d 


Cm 

r- ., 

f 

Second 

hf h" »> 

9) 

Ct. ntigidde 



Q i!< 


B Th U 

A 

» 

Sq ft 

d- 

9 

ft 

T 

99 

Second 

^l» M 

>9 

Fahrenheit 


tirt^«l s 

(1) C<mn CSfC^#C«^«I 4 mm iso sq cm 

<1 < 00“C « 30“C vfi^ C?IC-fC'® vii^|r 

?rcv© 3940 cal I C^lMl ^ t> 


[An lion plate is 4 mm bioad and its area is 150 sq cm 
The tv-c opposite surfaces of tlje plate, are at temperatures 
100 ^ and 30 C and m 1 sec 3940 cal of heat flow from one 
suifacc tc the other What is the thermal conductivity 
of iron ’ ] 




• V 

I , 

%l min>**‘4 OB. i A^ISO w}. cm. ( 

(«i -t,)">loa-30“«>70"C ( Q-3940 cat i T-1 s«c.; K-f 

o=. ^- A(*i r *»)J 

a 

'efW 3940 = ^--^^°;-^°’'^ 


M 




(2) CWe^ltl^RI 100 sq. metres 

50 cm. i f^«r§r^ ^t’R'ral 35'’C 'fi 25°C 

cm •^r’l ? 

C Cff'«l!TC5T?r nr^^tr5'«:‘'r!E=*002 ] 

[ The wall of a room is 100 sq. metres in area and 50 cm. 
thick. The temperatures outside and inside the room are 
35 C and 25''C respectively. How much heat will flow per 
sec. through the wall from outside to inside ? The thermal 
conductivity ot cement etc. = '002 ] 


a 

K = '002 ; A = 100 sq. metres = 10'’ sq. cm. , 
d~5U cm., (^ 1 --t3)--=10°C , T = J see. 

= 400 cal. 

(3) (cube ) 4 sq. cm. 

!trsi '6 '5(n?i ’iTf I 10 

^t^erin i (’if^?itf^'^T?=0‘2 ) i 

[ An iron cube having an area of 4 sq, cm. has one side 
in contact with steam and the opposite side with ice. 
Calculate the amount of ice that would melt in 10 minutes. 
Thermal conductivity of iron ~ 0 2. ] 

® -I = 4 sq, cm. , Hi C-l’l=2 cm j 

*trc'sf?f ^IWan'J^’irtsFcir 100“C '6 O'C I 





*nrt«f riW * 


374 

* A 

Q^K.A(t,-t8)_T 

^ d 

_0 2x4x 100x10x60 

2 

=24000 tal 

'Sfwi 2(f% 80 cal » 

= 300 gms 

(4) '2trsT^ ’ftcf^ bf^J 10 cm 0"C 

f^TII ^fr ^f<i:i 100 C fe"^? 

i:T< SJTsT^ ^“*02 cm ‘‘T if M** ^ 

=■ 0’2 c G S un’t ^ ■=■ 0 92 gm/c c 

[ A cubic'il \t£''el of 10 cni'* sid* is failed xMth ice at 0 C 
a"*!! IS imm'isod iii a \^atci bath at 100*^0 bind the time m 
'^hich all ice uid molt Thickness of th» vcssf'I 0 2 cm , 
thermal couducnvitj of its miteinl = 0 2 C G S unit and 
density ot ice - 0 92 gm/c c 1 

^1 5r?f*w =-10 X 10x10=1000 c c. 

> l(j ^;>0 X 0 *52 = 920 gras 

yf*" 5ITf^< 80 cal. aniTSf* i 

920 gms. -9^ 2101^% W = cal 

80 2 

'R, 'It’f ‘T’ see 51^#; 1^91 ?^r!® ^415? I ■^l^, 

■®I'"'*n5l ^tf^, Q = -<2/ 1 

d 

"’R K■= 0 2, A = 10 X10 sq. cm., (t 1 ~ ta) = 100"C d=0*2 cm., 

fiirsiT 

O cal. 

(1*2x10x10x100x7 



1 







£ 6 X 0*2 X10 X10 X100 X T 

6xQ-^.2- 

• 23_6xO’2x10x10x100xT 

'■2'" ■ 02 

or, T*^^xl0 ^=19x10--^ sel. 


(f^r. f^. i£i5t ) 


nwt«f 



• 


•97 


•26 


70 


•08 

'’T^i 

92 

C5^r*i 

•16 

'®lT'*55fsrf^'?i(-‘ 

“50 

4^b 

•002 


7-3 f<J%« < Corapauson ol 

cundut^tiMtics ot diftcrcnt «u’ii>tances ) : 


(ii ^0 “<3 «n5r 

fa ^6 I £<521-^ 

CVlTb^l5?ll ^f^\|lWt'8 C^t 2irf ^Mt< I 7n 5t’v 

^bn ) I f®-? m 
cvf*r-iT^c^<’^tt^ 

9ti '^tu ^n I -1 

^ <=» I c*> f53l 75t 





^ c»rTOr w 'ATs 

"*ftrwi c^% ^ 5ft^ ^ I ^ 4t?[t*t 'TO a 

w ’ffl^«i 5^—c^rf^ ^ I 

(2) I^genhausz-^^R^ »lttvj S 

7^ fscaj viit ’^tfl’F^r i A, B, C vst- 

D <rt^ 

^ I Mj '6 

'2r^TO 5RtS( 

isfcsT’f ^ffTcm 

f^- 57 ^ T?^TCi(| 

firsT^I SP:^!^ I MfT^’ftCli ^ m%l 

a’:iT^‘(fr't55^ sir? fmsrfifi 1 ’si'jsjr? 
if ?,11 wrs Tt^‘ sT'-^Tf?'! ?n^ w ’tin 

'V?(K^t ■^rrc^ ti^i w 

'2fr.?T^ 

C(f’n ^r<5 r.^t^ t^u ^<Jt’«!r 1 ows cjA'a 

Tjjfl ^rPin rM !|i:5^ ’:f'i-4)f5>i c;^h 1 
ifSQfi!? nfl^it? et? ki, hj, ks ^^Jtfif ^5C?1 v<i^> 
df’^ri ^^t5Fc^ h, I 2 , h ^nftr 5tc«r, t?i •2im«i ^'fli c’^ 



^1 _«9 


/s* 




; 2 / 2 

*1 ‘2 

*ii'Ff5 ifCQ^ ii?Tiri 

jfrstt^T ’^•2) tfrs^ ?^l ^T5^c?r I ^c^r, 

sff^st T*i^i ^ *1^:^ '®rK^tn ?5i fn i mvs if'9- 
«:^ij c^'m^ ’PiR 'jetc^iTO v-w wssm 

srn frflf^*! «??[-• i ( cmissivity ) 1 frf^-il^t- 

m =r%i 4fr$ir »fc«^ ^ftcn >Rt5( 








t* 

I *• 




?®t*f 

A 

!»tw c^tm » mfi W ^ tCTu w ^SN*i wt 


’«T>eiri ^ I ^®tOTl W«^f% ^ c^ 

«rc^5jc^ tfnjcBii^ ^i^rrsT i 


X 7 - 4 . ’etsfH (Variable state), ftw (Steady 

state) t£R? (Diffusivity): , 

wcQ^ v«i^2rr^ ?« ?tf^ 

WC'S? ^«rc^T?[ ^ (transverse layers)'^tWilt'S 

«rrc?F I ’^C3t 1 

>[C^t55 ^wrarf^ ^f^'S 

»TC^r55 2(f^ 

■^■5 ’fttr^ I ^^’sf‘1 i!i:s< 

^t^fm '«r^fg^'^ 9 HP?c^ at'^'sitart 

W^n iltR^-r 1 '5R’^TC^ 5I«T1 I 

'5r^>?t^, c^-c^t^ ’s<i ^^z~s 

2r«rr«f^^ ■^.r<T ^Tn f'-??irN*r ^r.-tt5i«t 

^1*151 fin f^7iw**r cm 

’f<T'5^ I ^^5ft*^ vil'^ « 

cit^-l J\^X t-^zm a 


'51^ ^*l5r5i I 

<fT^-«S 'Sf^fM ^ C^-C^t5( W %1 

^ , ^3§t?r 

'S^tr.’ff^rf W’f^l , ^Pgl«| > C^ ’^’f C*ftr*!^ ^ 

^ ^ .TaT’fStrf^a;^ f^fa^ i «f^tn "^^1 C^, 

^ . ’ff^^tf^t^ K 

^tn =- i~ --jT* — = o 

[ K ; S -- ^itC’lf^^ m ; jD = ] 

^r^f ^T"i^''sr?i T^®^ f^Tc<f •'sftsi^i <Trfl[ c^, c^ft^r *fwfc4s[ 

i^< fw?n a-^Tc? ^mtifi ^ *iwfc«f^ w 

I*. 






’ wfi% w wi^' 

.-^^tc^ i fe ^Wfff '5tT:*f^ cfk cwi'' W ’ 

■' ■6«iiw wtr^ 'm^ ^ » % '•pnrra c^t^i 

^ c^'stn *mi ^ vHTv 

^sn I 


C^t^l ^ v£|^t ntc^ i 

^trr? (?pt5^ c^cai Trr^'5'e ’in? i c^^, c^ini 

^Tn f^>r«rr’«r «n:’i'«?'i 

1 ^t?*! f^>i^TC’*t? ^'tWflf^l I 


7-5. f5if%« *iwtii9r?r ftf%« ^t<ii 

f^f^g ♦Wt^—(71‘ifl, '^T^ll, C^T35l, ^£i^. C?{Jy‘^ Mini'll 

tr'-^! VQ •^(d'l c’fTm^'i^ C3r-i^ vii^^«ti:^ '^^i '=:t^(:. eg 

^fTcffg ^'4 '?ig >f4c«.'! 
eipoig c^esg 4M4if?& 
c^r^gtci^ ^fi^3l 7s) i gg-3 esfcgg 
^4C3 '^.4^ gr^rg <i[iggi FssfffiiT 
>i,-<F2iiv ^>,*3 4^1 $ng, -•'<*: « 
«fngsf'?T ^g'«i*fgi?ii ^.\-B 4fge4 
^4’ ^?r«i4 ^f'S grf^gi ■^t^ 

4fgrg i C4® wf< «£(t 
^i^R- «frc^ «4gifB t4i 
’Pig'gisi gt^. i eggi gtlcg eg Ttgfg gc«g ^g^gig g^cir 
i -^Tg^^g ^if^icg vi^tg gt'sg ^g*v it’stg ^fc-sg *tg 
g^^ig C5!t?ig wc«g g^gg^fi i f^-s c^ctg g*-gg5gtg 
g ?1 1 ^1 'smt't ^ eg ^htg tfC'sg ^tg^Tifg gf?g^ 
viig-> c«c^g i fgf©g gtrtc^g '^tg giga^l 

fgf^i 




j ., r ■'fc ^ * 








U .^<1 


.'* .7-^.,.,^^*iifwi- 9'':<*tWwi (Good 

« I r ,■ , • 

;onduGtdrs arrd bad conductors and their uses ) S ' . 


* li » * 

j* ' I 

^’fi I 3it*rr?«r® 

srrw ’ftfK , ’®rt^^?f ’tm ^cn^l c^ 

I c^^y ^rsrm *if?iTff^i mn 700 

'srt^t?r -sfm 25 '9*11 ^tc’^Ri 

f5tre sj^rtf'r® \ 


^r* T5r^^ 9>1 51 e- r.^ -9 ^t^f^i ^ 

'9 TTCM7 I ^ 

51^ ^fTc^ f«ic*r^ c^tii ^ ^Ti-^ «<tr4c^i ill I v£,^5(, v£i^f^ «ir5^ 

-<.-f ^-'^r-g- -^trs ^t>:^ ^ig 9^1 ^115 c^f 

c 1^ ^Cil I Tit?I®l f^T?! fvf^l '^T*1 ^5ltB91 

^•]<z~i rrc< ill I 

( hc-at insulators ) f^JTfC^ ?rfc»f'f ^^•^^^^ 'sitCI?' I s,fc5^'f^ ,r,;^* 

CW^^tCSl fr>rl:< « 111 »^C' 1 > 1 ^ <j'l?ii i 

•»'*.5 v£^*s v<i^* i2rsr 

'^f^?!*i frJirc^ i sn-^fst ^T<1 C^Hf^, 

w'l ei^fg ^-i?t?t ^1 ■'^U I 

^91 ti ^?5rr^ 

Tfilt?! t f^f^'Qt^ { piston head ) 

f^1 ^111 

7-7. mm ^4(m ( Experiment 

to show low conductivity of water ) % 

v£l^f& ei^fl C^ I 'H^^S C5lt^'?J 

^li^^^i'S 1 emm ^^1 wrfi 
5ffipv£ ^^^tciTi "sirsi^ mfm id I 





*m^ ffWfR 


cW TT® *(^V\ (7^ sf^ 1^ ) 

^♦fRRT W 

^ m\ ^rr^HiriT 
Btan^w cw^ ^1^ 
c^ 'Tvt*r^ 

®f5T ^r®r^ f%ii fim 
^vc»r^ ?nf5i* 5rr^ i 



7-8. '« f»ifi«!ttt Wi3?v^ ^C5r^t& ^tft^i % 

(1) ’^ta ^tt^u 

^5t;f5 '^Ts^i ^tn "^tric^ '5rftf*r^ ^ 

-^csr^f Tf^’ 'Ziwu 

■4T5f^ »1 ( 7'® feu ) I. 

^?t? -i:.^ 'I’il ’‘it'^sti 5ff5t?:^< 

ftrill 'NfiT’^ S'C®! 5f^in I 

^<?T ^*!i ^t^i; 

m -il^ 

sii t T^% nvs^t ^fff 

•^’I^T ^H*J 

CSIT^ 

^rf I ^5ffs c^tfei •^tc’f'^ ^nf^^tfl i 

( 2 ) «»f?rft’«nistciir ^9f «»rtt'»Pi s 

^t?It? '&t5T Mf’t^l CSf^l ¥lc^ C^ fn^ W\'<^ C5W ^fllTl 
'^1 ; ttci5 «»lTr<F [ 7^ (i) fM ] I 

v£i^ CT ^fc*1il -^^fil^tftl 



f53} 7^ 






W H*!*!' Htt^ ^’tOT, 

»rm ^n *rrr^ 


(ignition point) 

c-^tg sn I 

^f5 ifJt^T 

Tf'Q I ’fjt^r ^T^l 




C«W «'3trsi^ «rt»f •»r^’n 




flif 7^ 


'SITr<!^i1 ^fTT»T ^rr-^rTtc^i c*T’-n c^ 1^«Tl wrc^ i 

«f>iTf?l'« 5il [ 7^ («) 51 ‘n f^n ] I C^ 

5^f?tC'-P i9^Tt5l rj^e^K^ ■^3Tl^ 511 I 

[ : vn^ ’ift'sftfS ^il i ] 

(3) cs^alsRrmi^ ( Davy’s safety lamp ) Z 

"mt^ 'sncsr^ ■oti’I ^fli^i 

CB-^T vU’-f ?fll>l<ji< 


7^ ^^ vflf^ ^T^f^ CW^tC5|1 I 'Xit mr^?[ 'srftrfwi^ 



7^ 


%l f^f?iTl ?iT«ri i 
9fTfJr<j4 "^iCil Trf% 55t^ttC9T 

^i«i ^ 'sjn 

fo'sr?!^ ^-^•*nc4 f^i 'ST^^ 

TO ^f«1Tl1 WTt^1 f»fC^ 

c^ttsrrfc^ 1 t?c^ 

^^ I C^T5I f^’IFt^'l 5n I 

^i:'«n t^TO TOTt^ri 

^^nTOITOI ’flt^I C51T¥ 

^551 I 'ilSR ’ff^^T-1 C^»I c^ 












r* • ' 


TfftnRj ^'"xm ^ t^P^' c’fhEtf"^.. 

-■^vt*i f^r«R ^ iiiTs’Ttf^-.fSfe^ ‘'' 

^W«i ■^tf^ ^j'-<^5t?r ^51 m \ f^% 

'«itc51%-=n ^'SFi fii'ni’T^i ?itf» '-^^i 5^ I 


, 7-9. W ( Some 

practical illustrations ot conduction of beat ) * 

(1) c^ c’lt-nr^ '^W 

1 C^l-C^H cni’nt^ 'Q 'sfTO c^fTiT^ 

C5f^l c^ ^5KVfil ■'im''li1 i 
CrnTT^ ^T 51TC^ ill ^f^?(1 ^|5|1 

^TI I ^ 'T'lCT-a fSTtI '®I^*^T f^ir «tnc^ 

I 

v£.Tx ■<t^^<I 

c’lt^iPF ^fkm ^1158^ r.wc?^ <rfVr< ^ii^c'^ w 
551 1 c*f? if^5i ®itc'<p I -sirsi^^c? ‘A-k^ 

5I1 f«'i'^ ‘<?Tg33^-9 9irf^C^ ntCif ill 1 '-ii? AmA 


-^■si I 


<si^^ '1%^ ^555f «c«! '®iHr4 crr^f ^4^/5 

.^fSTf^ >{SIT5{ <Iip ■S’Pil '®IC5|-«f C-I^ ■«:T^t5I CTf'l I 

’ffCl miw ITC^ I 

'-ff^CTT 5(1 cwc^a 

aZK^ ITflC? ITS^C^ ®tlCl 5|1 ; 'stTHI ’ff<15‘l ^f'fT^lc*® W Itfel 

^rli:^ ’iTci 5ri ^h«i ^-^fiiir^'r i ^pcei, 

CWC5 '«TT^ii AK^ Cl-n '«(T?T1 ClTl ^ I 

?tf6 lifts! llTif ^ ^ICl titsi sTltl itTOi; 
it«a 1^5^ iti; iTti iTH 

iti I iTc-^ir cifTi ^simi if^is i?i n I 

Cl 5|’^5r c^f^t Iffci fitST 1x5 'SITITI Cltl 

n cm ^s 115(11 in^f^r^is xij# i cstcii ito 

f^l ICll lTl,«mi> ^TCl CSTCl f^l itin ^31 

V5^ Itl, ®l1tl =11 1 



i9H 389. 

<2) C’TT^ ^ cm 

^<1 vii^ c^ ^T5 'sTc’K I mt?ri 

^ fVi ^f^c'sc^-rf^ 

OT I flifn «2r>rrR'3 w^ sri m i 

(3) c^tst 'm^ *tt^ m's m 

f^i Trc^!f fiff^fn ^s's ^^51 

Cif^fWl ’ftC^ ^t^^3rl I ^T^'l 

C% <T ^’{f<^T^t ^Ta ?tf»T5[1 I 

c^fs,^ iSTSN 

<f^il ^tsT^ '5T?rfr>5 ;n i 

£i<tf ^c«l 4U ^ifsw C-^C5 rt|'>*l 

C^pfsllll ’li C^n^ 1F^C<, ^^*^8 

« *1TOI »f5rrsi I 

<4) ^taC^ C<* ^■5^C*n ^tc^ il^N ^'T'j^C^Oftsl 

^ rr ^tc9f 5fi I trr-^ c^ 

1,5) ^'(T^-Ta ^\is<\ 9 "51 urf^l n 

^<* ^ '«r^'ni <^<1* ^ tfc^ I TO«i 4rd<r t3i>i 

^^f<«rr5l I c»if c’ifl^'nf 

i(1 I X^<\\ ‘T^^PS I 

(6) 5rr^t^c<i c*fr^cN® m\ 

I ^tt .^-^i^csT it«f C9^ ^R?n ^in 2jc^-f 
^Rr a ^n 4 Ri^ 'snsT^^ 5jrrc?p i 

<fRr< ^tJ^a ’irc^r ^ ^Rr9l 

I f5c^^ ^ n1 I #i( wn4 

^nR^T?^ 4 'sr^jR^ W 'e ^si 

1 



384 ./ 

- e , 

7-10. wTOW# s 

(1) 7<i# Ji’s fk^s ’tiaf 

AB) *^911 W fifcffl i 

AB ^tf to nf^^5j 
vii^N CD Ti? tol Jitf^r^ 

^Tn «iit^5tr?i »ii^f5 ■55fC2?R'^? 

I ^c?[ ■^®T v£l?Ft 

^twinr 'srrto^ i csrr^ 

Vil^? vf,^ ^fil3?l5T Cs^fS 

^ ( convection current ^ W.^ I 

If:®!. *fni5®is! tsar's 

fg-iij 7^ (2'' =siC^if 

carr^ ^ c<!?t4 cw^ttwi 

^'< I 


Vil^f5 <1t:ii -55^ TJtto ^<1 Vts^J ^e^-? C^T^Tff^ 

’^f’Tr'QI vS^fS fklf*! tol 4^T^^tC^1?ff^5{1 ?f|6 

s 

toftoi "^ciTn ^to «(tc^ (7^ ij* fi&i;) i 
Cffto^ f^^TfB 'sfK^ *^‘1 ^5?il f^fs^ii 
KTtc^ I toir^'a ^Hm 

^to ^'6111 tol 

^fU’SI =T1 I 

♦fcf fn^ ^to I ®[f'5 

vilt^n! #ITto vU'^fe c^T^ ^1531 7^ 

<fm.5p T 3(^ ^tocm^i c®:rk 

tort^ii I ^1*15 «fc^t^i 'st’t i 

f^s^to fmu ^ 1^ I 




^ I <2t^?[ ^SIS?^ ‘ I 

jftoi ctf ^ T fw^(i f55(f^c^ «fOT 

^f?fc^ vSTs '-itn f^^ri 
’(tlra^ I c’fT^it^ <2t^®i c^ , 

C2?r« 

?tnn:^i f^r^rrfS ’fttiri 

'sTW^’sp'l sifiic^ I 

(3) C^\5t ^fTW ^riIC?F=f 

CTT« *rtft I ^I’FT 

'^T<r.^ cwfVc^ cj\ Trfs^ a ciFc^^ ^f?~i 

'srf^^PTC^l '5IR§ I ^''f^ 

\ 

<rr^ w.^ ^(fT’n >tt^ 

^ic-t^ ^15I fts^il f^if 

f^f^n ft>^^i:5 ^c'*7 ^r- 

'fc^ [ ?oTi H? 7i ] I f-! >rl ^f«r’.!:T 

I f5-5 7^ 

fs.':5‘d9r '^fjr ftf^l 4^1 f\Vil 

\\r.^ 5?I f<f-^^-«5 ^f<s\l^^ "'T-J f^ftttft ’ 

(4) -il^fs ^?F fh^ 5C5T ?Tf^r«^ ^ «i&1 

C^r< ^t4 \r.^ C^15 ^1r.-r '^tNr'?[ W CTIh ai \ 

f*?:^ ^r<«i rj\ ^t?[l 5Ts\^i ^ va^, 

^15^11 vfi^r ^ 

tVr-f 'Sf-Ttf?'® 1 vi^sTC'-q isir i 

^gsi- ^'^?J i^rc^- c^-r sitc^f I 

^M*\ « f^ff iJ'i *fT?t I 

5T1 I ^Ti>1 t 

^•T5t^1, '®11*ini*r ^T'S'I 

?t^i '®[cn^ im c*f^ I 

25 
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7-11. '« sr%!rt? AiFif^S' 

( Practical applications of convection of heat for different 


purposes and in nature): 

(n ^ ^ ^31 ?rWl S 

cm^c^ mmwri fTegi f'ml w 

"srrf^?[l m\ I tPt'eTi 

Frg ifiTx fnf*a '^‘1^ ^T'S^l i 

^csT ^ <?ff^<(r i ^t'SKi 5rfT3^i ^is; ^t<it 

^C^-l '®(T=Th1 ^.Tn w 

iRl rsf I c^rfT ^fsi^ 


^t«ii I ^T^^'iC^' ‘ci'ntral heating' I 

(2) esn^^ (Cooling system 

of an automobile engine) : 

Uyj^ { 7'^ rt>!:3i p, Q 

■si^f'i ) '?f?T4 >;■*)>; c’ll^ \ w 

OT ■'?I^ 

TV I 7^ fscii itf ^R?1 cw’frcs;i TfvK^ I 

A =5:irviT vtvl fjtf5rsr<tsf«?ir.v5 evs;^ i vii'sf 

^sltVICVV eq4£(f'^ TH-rlf4VVF (radiator) R-ii'-" ^?j<‘t’J-*:'i >(f »:5 

«iiVv 5;-iv r*<vnr-r-3 

I v^jS* viiV^f5 ^t’ll 

Vt^V C^l'S I Itev 

jijl 

■tsf^ ^i^^siTkr^tv 

(fins) ^ 1 ^kl 

(radia ting 
surface) C^app^ ^ki ‘^TVI 
'<5tn-WtC^V ’!^ksf| 

sfwv r<feni^ r- ►,* 






mw 

(3) TOf (Ventilation in a room): 

^ «ffaF?ri i 

c«Tr^ ««rff¥c^ ^?tc*f?r factt^r-firrrc^ '^\^^ «5ti%j 

^[c:^?r ^ I 6 ^'e^rt^ 

^1^1 ^ 'iiTN (ventilator) f«f!l1 I «rt%f 

^fSl 'Q ^t^'^TilT^I-iif?l^1 f^^ll fifn*! TO I 

»r^^l-®T'(r^l -T^ ^f^?n ^t^^^\t5i:5i?[ m w% 

C^^>'^ff?^Tfigcs fifSl TO «rt-*!?i 

I vfi't Tviiit cst^^i t TO*! 

^5^ f^s'jft^-wc^'« TO 

f*?‘.C'‘tf^'^ in «({T^1^ 

’fHcT 'iR?! ill 1 ^f%r5w?i ^5r»tr^ csitT:^'<*i 
I 

(4) (Wind): 

•rriTi UTm =?Rii^ ^ i ^ti- 

«'«itif^f« Rfsg i <1^ 

^ci5 W ^^<<^€1 ^f5l '^t*t '9'S’F 

^ ’SfRii -sr^Tf^^ I Trf^j 

(i>) SflJ^^il^CLand and Sea breeze) g 

efff^i^ ’tf^Mii citzm ^is =^«T-^'9 ^i^ar i 

^ 'S{Tcnf^f 'Sin I Ttc^t, f^cii^ c^tc^ 

c^ ^t’6^11 'e 

?i'6i(i 'iicsr?! fifc^ <2(frr^^ I to 


T 


^ ^ Mroff' Tw 

<tf^«ri ^1 T^\ m I * apqtir^ to^ 



ntrr^’ 


m 

A ' ' ' . 

[ fta{ 7l? (i) ] I ^91 <2^% 95 Wt5 

- «K5f 95 I 



7u (i> 

5tr5 ^ ^'Q1 9t5i *1^5 1 

9f«5l ^^5 ^t^l 515 ^5^ ^zrs M'Sl ?T«5t 



7l> {li') 

s^TfT'i- 5>[ I :?,.:'4 -<::^i : f^,-«, 7>, (i,)]| 

f?'j c^L<f5 5T5rc^9fi V*;' 

7-12. *C^ ( Properties of radiant heat) J 

^511 c5 5ii5t5r ^\ 

■STS 9t*<J5 TTrfe^ 5Tl 

9^r« >r9'Tf5I^ 55 i:!5T?:9 l ^5 

2f*fr^5t5i 1 

C5'f:^T^ ■^t'-l f5f555*l i4i<i-. 

'^9 TSTfCS-ltC^^ I ^fSfyj 

C5T5ri 5l^t5 I 






I 
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. ( 1 ) , 

<tc? I viiffS <rr^«r 15 ^ffr^ tTc^^t 

»r^^i 'SfsrrPf^ I 

(2) f^#t< '’SM ’Sfrcsffc^^ b'5Tt5®T ’ftc^ 1 

sf^rri c^ft^tc^ff, ^H% ^ 'e 

f%^?r I 

(3) ^fc^ffc^^ g)t?( f^#t< "sm '5m \ 

wM ^?n I 

(4) srrir R'-fi< -^rms «ff^5T5( « sfi^^*! ^ \ 

>figi ^51 ^rm C''ft^rwi ceT^i?!! 

cvff^inr? t 

(5) i«T=fW '^Tc’^r=3 5ffrc'<5^ ’«rrcvTfu?i‘^ 7rfv£:c^?t‘< i 

7-13. f^ft<f >2[ipf« ( Nature of radiant heat ) i 

^fr*r<f ^if ^ir^;^ifj ^!if< 5f5[ir ^1 ?Nr?:5 ^rra 

'3hCV5?r..ir55 if.^igr Sfjrjj , ^ ^ 

te>p~^ >(i<rt?Ts) ,'!t,lt<T 5[-3ii?'B I vfl^ 

{ C‘lec‘* tn.i]i,j.4nHt,it' v,ii\(i. ) 1.1,% ' 1'ifr?rf’SI. <i?j*f-if»);, 'Sfre^Tt^. 

H^'i'f v.'t'® ^ -3!?r*i) *£iy I 

^I*f(r.ii ^^t>i l.SG.d't't ?ni?:i 5-?r55T ^C"?! I 

<91 ^ ;y-r I ', metrorf 2 ’»,iiimi xnotres 

\3r?i c?^'ni-^sf?i ■<yfw i 

.b,c*"< sffcsirc^^ c«f« ^tents ^^\ \ <5-?iiy-^?^ 

^fCfll 4 Jif-«-m. S\l^r**/‘iir^an 5f<fr^^ feyl 

^vr<rr ajk?r-rci?f& stc'® frrf^csi ?i«!rt3Fc5i v^t*t'«ftc‘?r). 

<yc« I 

v?i^ <5r*r“^?i^ t^«{^ I vfl^ f^?ft<^t^i-^sgspc’f 

( infra-red .wiivoi ) wfcsf'® 's^fnf^vs ^ if? I 
•siflCT? isrc^^ I ‘•^^8 



' S 90 

. f 

•* t 

'Sfi ' tivi <?fif?^ ^c<?r «rtc*rt^r9iiT'8 ^ i 

^ f 

'!?tc?rr^ ^?isf «tif?r f^iT C9itf^ bf<T ^i^tcW c^'^lf i 

vt?fc«( <?f’«rrf i ^tc?n ^5|?ri (white- ■ 

hot) «rr?i 

WJi I 5T^51 ■<c<ii »•^^ila^c«l *ti^f1 c?’«ft^ I 

7 - 14 . fifis?*! ^ c»rt^*t 

( Some important illustrations in connection with 


rodiation .ind absorption ) % 

Sirm Tf’f f<f^^*l '6 r/It^S afn. 1 ? i t?! 

( factors ) f^«'< 

Nji'^vrii vfiTv w^itiii, f-is 

i >:jTriT I S'?! 4^^^T«1 ^?i >ltg 


“i^r. -^.r, r*x^i^*3 \ 'etT^T^. C^^5, r.-'t^^ 

fw.TS ?‘ri -^-s-f •Tci I ^n'-T ( black body ) ^^'•*1 

^ ^-§vr ■^tC'^’c! ^*Tt v/.J*/ ■sivf 

i f':f^i><’«! c*:rvi *FC?i‘4i5 ±!’:5:rs-iii1^ fstca 


c*t<i?ii ?rc- i— 

( 1 > T 5 !i 'S'rsTC'* ■ 5 'si 

^’*11 ''f‘V:<^\ i,-i? '<fff4r< '4^ i 

4r:s^i <i>^“ ’5rsi''5'*i si%'< *. :c*il’^*t 

4f^!:4 f41 b^-bC4 ?rC5f ^^514 4^' C»lT^«j ^'M’A , 

■£fn b?f5C4 ^ ?5f» ?flT»4fi^'£, ?t\|l ?ntC4 I 
>?^?{4 ^5T4 I Clt7^) ST'S 4f5m‘ 

?*TT*f4t4 *(1T4 ^Tf54 T^\ fvf91 C®lf^.^(1 'l»^,"s '5|t3W 

4t^5ii 9,rc41 "T^*n I 

4tili:«l b45?:4 ^Tf%*r 4?1 ^1 ’tfiirsT C4T'<f I 

(2) '^?4-tr<?[ 4t7:9!l 4ta4 ^?14l ’tTa cw^^il ^4? ^44 4TC^ ^itfl 
>51^, -Sttlli Cff'641 1 C^t^4l 51^ 4f44t5 f4 v 4K5i1 ^1^1 

m ??ri5 f44“^< C*!t4®l 4f4?li C*!?C4 4lr4 I %.^4TC51 

4lC5ij it'Jll CW 5t4^l 4U4 »iiTs’«rr4T^'515'^4 441 I 





^ ^ wW ^ c^ W tfit^fif® ^ffiiit 

c^nr—^ «rcf crr^®! -^vn i ofsj f5rc»r^ *ftc^ sri i 

(3) T^^(!I VTf -^t?! C®t?[il1 

CW%T5 I ^n*l 'SftCW I ^ 

^tc^l ^T^r? ^f^csf w 5-^fvfc^ Uf[^ ^x\ m \ 

f5®?[ fjf^l ^fAm S| I ^hpftC'^T 


f»T^ Sft^l HJ^A\ 5f=ic^ «T CAU ?9 ill I 

(4) m Ai\ '«rrt ■•iTi^'^mi c*it^i*i 

c-lfw I '<jT^, *fl^<F;t=^, C^fwil «in:'<F A\\ 

'=rft nrs i ^pc^r * ci^ tT’I f;-*!!^*! 

^ iJl I (Afk'i '■^I'T^T'*! 


■'»!1C^, ’1.19 'S'f. T?| ;<{•^ irtl Chilli I 


^*T5" ^:CT^ 


ilCW C-i^ I 


(S) 75rn» '.'M] £i4^<i ^'.s f,<t 

'Sf*;^f&^ i.^V %n\A 'SiW'i f>f5| I -i,--»fiii:5^f5®iT:^> 

f^or-S^'F rHl’fff^f c^\ci! iltf’TlI ''•.:< '['ff^fci npCT Cl 

av-1 it?:*ur*itfrc*i-i ‘■■it? ci‘ii I f?;'2f.!M ■‘fc^ 

Cl -ill-y 'itfl|'irfif<P sfl’Stl ‘irf^ll 1':? '5(C\^! C,*il It'l 


r/il>;‘l ^M”*i <\r.^\ i 

(,6) Tk-H v\^\--:-<w f?r»a 1^1 

A^ il^F '£i^ ( transmit ) 

I'Cl—■*(•» •^f't 'ilSfC^ '^CA ill I v£,» l.t&- .£11.15 

I 11 ^"9^ '5|C|Vf-ll-^ c^t& CVfCifl •'4ln-^'19P 

i^TCFi f®^.'i ftfii i^fi'iii if^c^- ■'itci ■'FI ’1^ ^^C'£ fiiM 

cm 'I'flC® 1TC< iTl i ^V.5A vH? liSfC^ 
^ lolflT 5tW1^1, 

‘^ffil-'^T^l’ green house ) fil^Tl 1=11 I ’?.! 11 lT?tn 
^ ’ylfm if|i{-?.t^C11 '-tTS C'eJ? Infill 

'sr^jnci ■2ti:i*t ^Ui-^ 1TC11 ^ '^tci ii 

itfS I’M ^11-^1!^ --^ii ■'fm ^15 O'®! itfTri 



»ITt< 


il' 'ii 

Lji 'll 

li> :! i 


’rrr?r m ’Pt?rc‘t. 

■ cwc*r OT I 

7-16. ^1?:4t5Ft^ ( Thermo flask ) % 

w\i^ (FI, (sr^fs) f^*Ti 

c^TJiMsi^<| 3 T^ 9 ^‘i-^Tst'«rrc^i c^, ^^5 f^^t*!- 

c^VrsT »if|s “f.r^i f%=(2f^t?i 

TO I 

^—I jft^^l ^fr<i ^Tsi ^^151 

^ ^iX't ^T^‘ ill ' 

7 ^ 1 . 1 ? fF. 3 j 'iif jpfr<f?r '£\AK 7 ’® 

Ifil j’lj ! reris ;T-<T->fl ^iw^lTCiil I ?' 5 i 

III' '1 j^?nsiii!i .^pf^; 7,fr /:vf5>:T"'f r'<^*r8 ^.r® 1 

ti*' ' 

pi' i-’i 5 i.“;r<f tV-t-T';'^-'-v >^. 1 * 

!'•. ■•:.1' ^•^-‘^'11 ^tf? I -“-V ^n‘5 

v£^ fj HT';<f f»®< ■•a I’ll 

'1 i, V '* 

- 7 c, iEw,r?i.i fv ,>I ^r'|» rw'-j?! 

I Ffrr- <i:-r-r<^ '-i vr.-f 'J iii i 

"' 1 c?si T>^ r^s^rm ^Hn '*’1 ’?>' 'ipj*f-i’ ^^<;i ^^-Ax 

fair'll fv*^- ■! fs:“;^<^ 

cif'6T;T:'-i ’ : '-^)\ '1 

' 1 ! *' 

(£,Wl ‘■'ifC'f I ,J I' 

• '-’I"*, 1 •''" ■ 

5T15 ?rc^? 'irsi /-ji/j j!-’-/-' j 

^tcs 'fi'lT^ntCT ■*rf'''a ■ j-j: .'_ - i 

ill I ^'. ?) sT^^jr.j I « 

^'if^iFs^.ii ff'lT^^r* s "•t''i T;!r-r«^;T >i^< | L 3 -Jy | 

- ” f3‘ I 

i?^ i # CF< 3 l|tci • 4 ''^;'*j ‘3 < 2 rw- *-_-fc^l- 1 

?l' 5 ' FSiirr® ’ 9 r<i 5 iTOii« 

r - • f 53 i 7 ® 

• 5 ^ ^tr.li^ fFf^ ^t?ll 'm 5 ^:'t ’IlCtl I 

*'Pf ■• ^r^i -<!it ^Ti 1 


;; 

r- ■•::|i 


'1 i, !r '* 


>X 7«i 


I * j i \ ' 

f . *• —' \ \ I 


.'»?»•: ;:-- ! 
J ' 1 , - ■ ,1 


^' j'fj ! 


■“4r« I I* - j 

^•*’-|-'l-‘'J 1 

I I'"'':/' I 

- ” f3‘ I 

*_Jt^l_I 

’fic^liplrisf^ sf^*ri 


f 53 i 7 ® 



'srsiwj ^ <«rrfn^ . %5si^ 

<»rt1^ I 

(liquid air) W C 5 ^ C^mU 

3rtc^?r ^f??t%3R I i£i^ <rr?it«i vis*^ ^csi^ ^ 
■(?5«?rt^ IPt^ ^f%f^ ^1 ??(I 


'®f*r f^t ♦nsf®: (i) (2) *tfii5!?i'!T >8 (;j) f^f^«i i 

•tf^3ffy^i; ^r<t *rf^?^’:;«i^ ^‘Tc^ •tfa^^rfr^l i 
nR-Tify^i f<f^ i (TT-nvfr*<f ’i'-^ »r?‘f-^ «tfV=r?'t 
^w .; c^'3‘1, ^’’T' ^'5-rr*r 1 c*r-'^'f''^ *rf^'i3«i 

<f?:^ i C7i5f*i—■«???, I 

'®r«>rari,u' c<!jif i»ir5 5^^-i isli ?i'®sr,f.i Tr«>r i<;=? '■^kT’^us '«*i^ ^r.i 

¥? ^rfiT.^^ ^''!F *t»fT/?r *rr«frf'5-‘^ <7«T I 




fi.' 




-■% T’sTP! fs,fir'® i 


i?v lif ,^1 ‘^'ir.Vcri? ‘S|r:>f*J*1' 'Bj ■Si'lt? f<'*JF.?IVt? JTPT 

•*': •{' I ^5l-tfui^’TT.'ir i*:*?'?! ‘='^- ■<■ "^1 3’^ I 

’PM '•':<[ < ', S“i.l>o « >5i'Jf-’?l’^ 

>sr'7%< I 


v£^=T *1f5 "■■’i: iJfr.*! Ti'.<r^ ^^5T 

fH<J't’l«l «FC^ ' 

j '$r<i *ii?(snc*T< i<%sr *^'0 l 4 » ??:r *»'5 Jif.:?rr'r *:<tfi< ^1 >l« 1 

x-' • 

75tCP'<1 ‘s'S'-T r*? ^ 

[ What are l.ho diSorenl modes of transference of heat ? KxFlam them 
■witli illustrattons., What is the di/lerenco belvfoen them 7 ] 

r If. S. ( ^omp. ) 21^60, (cnniji) ’6J, '63. H S. Wrttvu 1962 ] 



• t ■ 

f. '8 TfftTT ;9:w 

fr 7 «rhe i 

[ What are ‘conductivity’ and 'thermal ‘conductivity’ ? Are the conducti- 
yities of different substancea different ? Explain by means of an 
experiment ] [ cf. H. S. Exam. 1962 } 

8. \sfn Jff?® 

f* 

;r«Pt^ f<f » f<[r5{f vfpfr'^< ^'415 

[ What do you mean by diffusivity of a substance ? What is tho relation 
between diOusivity and thermal conductivity t Describe an experiment to 
illustrate that different materials have different diffusivity. ] 

4. ‘sir<T^ 'q t 

frr« 1 ef=-f^-!TT5^<r ^:p«i ■««! i 


{.What are good conductors and had conductors of bent * Give a few 
illustrations. Mention some of the applications of good conductors and bad 
conductors. J 


6, av’s «■? *'(8 (4) ^i»ii csrri-l 8 •s‘4-«!'8 

Vjrfi *vfi 4 ^'cpj ?f *5 X*i' V’H e»; V <^) fS ’’(•I 

W<-ii 5f|rT <irT9ff:i -irTr.'rK S'':?'■sfrV^ITT.'i si j 


c'1!^ ? M ''-f'*! >*-:■?'Ia ‘< 51 ^ %*; (.4^ ? 


{ Answer the following Questions ; —(a) If you touch a piece of non and a 
piece of wood lying exposed to the heat of ttio sun whish one would feel 
hotter and why ^ (10 If a copper wire-g&ugc is held ovei a burner and the 

gas IS lighted aboie tho gauge, the llairc uocs t go below ih" gauge. Why V 
[ if. Ejotr. 2064 2 to) IVhv aie woolen c''>tlifs called warm f i* then 7 
[ i3. S. Exnn. I'Jtjl ] (d) Vi'by is tno handle of a kettle wrapi'ed with 
cane 7 ] 

6 . ^fs": tSfrS^ 1 metre, <m 1 metro ^a^t C^«f 1 cm. S(^ 

■^,r'l3if3SfCT5«T ICO csTC^-1 '<^is 

['51*1 H nf<’5 IffV G-. S ] 

[ A copper plate 1 metre long, 1 metre broad and 1 cm. thick has two 
opposite faces at a difference of temperature of 10''G. How much heac will 
flow through the plate per minute? Thermal conductivity of copper «*0‘96 
C. G. S. ] [Ans. 676x10* cal.] 

7. ■‘141? ©fSTfsird ^r^t^iasi 80'-o .a’l^ 

'Sr^'Silai 4(/C. erfsrt^’If^ ~4\5 0’8 cm. ^ 5 - 2 sq. metros 1 

-002 fffd fif^i 

dR I 



C inside end outside temperafeuiies of a glass-window of a room aiw 
and d0°0 respeotively. T]»e glass is 0'8 ora, (hick and has an area 
of i eq. metres. If the thermal oonductivity of glass is '002, calculate the rate 
at which heat flows into the room from outside through the glass window ] 

[ Ans. 1'8 K10* cai/seo, ] 

8. Tf'S’T 81*41 cm. TFfJr 4 cm. ; 

lOO^O 0^0 

1 * •rt'i’T 0’9 «tr^ fsifsrt^ '-fs 

I 

[ A molal rod of thermal conductivity 0‘9 is SI*41 cm. long and 4 cm, 
in diameter. One of its ends is kept exposed to stesm at 100 C and the other 
end is put in oontact with a block of ice at 0''C. Bow much ice will molt 
per minute ? ] [ Ans. 27 gms. J 

9. A'-filf 10 cm, r T aiT'Sl'^ 

4 cm. <3;?p 1 ’r*T»p lO'O ^.T’''sr’i3st^ 

a 

^»frr*n 5^511 a^ ^ ? ^fj?r .'5^ 

« 

[ A hollow motalhc cuoo has each sjde 10 cm long and 4 cm. thick. It is 
ccimpletely filled up by lop and th^n placed in water at lO*"!’. How much 
ice will m»-lt in a minute ? Thermal conductivity of tho metal —0*5 1 

[ Ans. {;02’6 gms. ] 

10 . A^|5 'y-'-v i ;? I 

C'fST r-ri «rr“f e»=5 ‘■Vr*'! SHiCTf i?) I ’^‘'I '■''■! 

’5t*c»f f-:5i ’t<'4 ^fc’l 1 ^rr< qt*". ^ ? 

r A test-tube filled with watei is hold in an incline 1 pobition and the 'ippei 
liait IS heated. It is found that the lowoi part when touchoa wdb band docs 
not appear hot but when the lo-wer part is heated and the upper pait touched 
it appears hot. What does it prove ? ] 

11. ‘VtllS’l *002’—A^ It'S! fap C^T^lh irf?; o 

[ *0o efilciont of thermal conductivity of glass is ‘002’.—What does this 
statement mean T ] % 

12. «ifr3|ra*Tni4 0;<4i c^i^t's vnti^n) i 

[ Describe a thermos flask and explain how it acts. ] 

18. A^» C!Tt& I ^*rvt«r 

, [ Write a short note on the nAure and properties of ladiant heat. How 

does radiant heat differ from light ? ] 

14. (Tisi:—C-f) *11 A«lit <R?r 

s 

^fcsii TifTi c^sr T («i) c-?}*! ^ ^ t'tsc^ 



■*396- . 

r 

»» I 

»urrsr c«f% »r?w c^rr^r ^5 cv*t ? (»f) ^®3Fti:*» WW •ito 
c^ff i[s, ^^15 ^rw ’(tr^ to c^<r s ! 

•<?; -sJt'iT^rrpf 5ir«ri «fW .a^? ^tc?ii «rw ’ft:? c’f's?! 'art^rsnrt??^ or ? 

<«) T <1 CTsr ? (?) 

’sr??te? ?« f?*?< I ?Tf«r? ?ff??ito 

♦rrci? fjF c^fto ? 

[ Liive reasons for the following efcatemonts :—(a) Water may be boried 
in a paper box without cbanng the paper, (b) It is hotter the same 
distance above a fire than in front of the fire. [ II. S (ctm}}) 1961, '62 ] 
(o) It la comfortable in winter season to use two shirts, instead of one, but 
of same thickness and material as of tlie single shirt. Why? (d) In summer 
white clothes are preferaLle w’hile in ^Moter black clotbcs give us comfort 
Why ? (e; Why is the cloth of an umbrella made black ? If) Two thermo¬ 

meters—one having R polished b’llli and oth* r a blackened bulb—are placed 
side by side ojfside in a cl'iudlops night. What diilerence wrould you notice 
in their readings u,nd v ly " i 
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Av{? T:a‘< -f V- T' ■< *'l ■'St'.rs I 

■sn-l ''‘l^l -t-o .1 


! T*? 'f’'! 7'sn ’f’ffjf t*? ! 


[An opon coppRt raloi inoUi c-i tauis a ouaulil\ >i( h wutei Explain 
the vsn )u& i-ioceoje-i by win‘h n. cj.> loto boat iind Eupgo't methods of 
reducing the !.>?*> 'l>ic to I'acb pri>coss. ) 

Id g: 1^ g.'-s' SfSl ^ si". l 

asj'*, I IJTS'T '•'t ^'&1 

^ 4*^*! -y«; I 

[Hot water is jilarcJ in two identical metal vessels, une wilb a polisLid 
white surface and the other with s black surface Which one will cool mom 
quickly ? Give reasons for your answer. I 

17. 4^'sn :—(i) cs^ffl 

'SfSil :<??:''(< (u) ®=5t (iii) 545:-4 

:»t?l c»rf?4 l 


[ Describe experiments, one in each case, to show that (i) copper is a better 
conductor of heat than iron (ii) water is a bad condurtor of heat and 
(ml a blackened surface is a better absorber of boat than a bright one. J 

3«, (4/ to >r? 

®4!4 (wm 4141 ti?4 

5?c4*r? (?r; to’f to-itr? c'4R? 

(?) esrt^? c*?%n&nt? ?rtni ^ *r:‘4 






w>TW. ^ ^^tcar, *itiiif 

*' 1 r ‘ 

■^^11 c^Tff’t wwe[ \ 




^'^s{ 5«rtc>T?r ?gir^fnfe “rs* i 

ifeiTtui 'srar :g[i:^ f^iii A 

^?r (1^ arv f53{) I 'sraF’jc^ jm f«firi 
F '«rr^^^T« I =flC5 ^Toail5i^j 

Cff sifter ‘ii^J W BTfn^II *fT« 
m C^ ’T^F ^ ( f 5 C 3 f C 'sp-f ) 1 <il^*( 
^i*T?:ar^T f^f i 

^TOf m %0Q 

MHr-l -Tl I 

^5:r^ I 



! ;i • 

I ! 


ft ' 
»' 


A ^sTT-p -sf^sf ^^1 ?pcrT ^cgi^ 'sinrTcar 
^ff^?ri fss^r ff[5jw 5isf<^rl ^5‘^ii 

I f ^c<^ 'ij^iT !5f?5i ^r^c5T ‘iT^*f 

jf’Ts '5rrf^’'ij '^'<iii 5^:^ I A^sc^^r-r 

^t¥TC^ '4U^ I ^T^i:Sf<q 

'Q ?«iTr*f dmi '^Tr^i 

I ksi ^T<s 

’TT^vt ^cs ^x\ I vn^^n ^'Qi:^ 

'€ ^vQl -^r<Cl^ ^Ix T ^Tfai'^fel 

I 


A 

h' 

'^fc=if^5'fet5? f=niir*« 
f&3{ V»t 


'sic’t’SFi I ^«i ’(Tsif 

?rr^[TC5( ?rf%?i c*l^5ttc< I cat 

=*pf^Ti c Tr^ w ^1 

13 




194 , 

r 1 ‘ V ‘V 

'«rv-r -iiTv ’r»:r< ^*f3f i 

‘TO«rrc<ff3i&t^ 1 

c^T^ <irrct(tT^$in c<f^ c^ 

va^fS Ofl^ V ^5^ JL’f ) I ’I'C-if vfi<isf5 

I ^T?i«i, =f^^'6 c^f=( '4T?:^iTf^H 

??i, nr<w^ «nc^Tf^&rc^^ ’ffc^rrEs ^ft’t 

m ^r^i ’im ^ cwr^ rn\ ^sfS iii 

’tKctf< ism «^rc^rf^^t^'»Tf«f^il ’itr^ i 

'<Tc^Tf^T?T5i w ■si'SFr ^rf^c * ^r^tC'® 

'''trnsitive) -i.'T: :gi:5 (Quick acting) 's('>iir’^ 

Jifvff ‘•'(f7;^Tf3T^Tr<^ 

«5rr:^Trii$T^ ^zm , 

va *-^rr®c^^ ^■•ii4!| vjTf'^ri v£)-<t 

^ m.im iy^T‘,i«i cn% Tn^ \ =Ytfet5! ^ ^ 

'<ri:^f5n>T? • ^T ®«1 Ul^z ^f^CT.: -<- 3 ^ ^J--. J^g* Ssc-T 

?i'5 1 : ® c*i^ 5[5[>f< I 

«!fniirnitRc<f sp^ -itk:® 

■4f<C5 «ii^* ^fN’C® I V'UlH 

's-i^ ''TTcn^ ^tsf:^' 

^-lli "iT^ ■5pa 'ifsri 'ItC?! I 

«ttrftf5Ib‘tC?R[ (Determination of fixed points 

of a thermometer): 

C’fCST 

’iT«vf f’t^i I vat 

fiifitg ‘<^1 ^ ^^(■Mtf^^tre^?! f^3T^P I c^-^TOfarR 

'sf^RI ’S^cT ^T^^\ ?!(f»ra ftl?rtv (lower fixed 

point) (freezing point or ice.' point) ^CST 





.V 



it^l <si^i »f?3r “iffTf cfw t i6*t?TH w»r ’ 

*t93r ^cw «f»» ii'Qi ‘ifit^ it*9tii f’fi^Ti irsr it'al ^ftcwr 

«?»r 5f«3T «riT^ C4sr ? 


[ Ansyrer tbo following questions :— [ti) Why do squirrels wrap tbeir 
bushy tails round their body during their winter sleep ? (7>) Why are saucepans- 
usnally made of metal ? (c) Why do birds puff out^ then feathers on a cold 
day ? (d) Why are metallic fins attached to a motor radiator ? (c) A dwelling' 
house with a straw roof keeps cool in summei and warm in winter. Why f 
[ H. S. Exam, lO^ti ] if) On a hot day the surface w'ater of a pond is warmer 
than the water bolnw, but on a day when it is nearly ficor.iQg, the surface 
water is coldei. Why ? ] 


c OBJECTIVE TYPE QUESTIONS ] 

A. Alternate response type : 

(i) ye5 or No type :— 

(^) 


(«i) '^c« It*:! 

%'^'if’s' •<511 f -4 ? 

(’ll r-'«3 


‘1 ?*<! rx:^ f»-?' 


V Lij 


".fl C^l'f ^Vc'pi 


(*?> 

('5) 


•S'lYt'.fsi:'?? "slv / 5 :^,.}- »,V [<; » 

^ •> M ’f*fT ^<1 > 15|<5 ? 


(iij True or False type .— 

('4'i i 14 c’43i af*in«i 51 1 tgti« ■srmsi ® icif i — 

(»i) 5:3i'S< fifsaf Or ’iti «f*T 

fi-csi >s't x:iail ■«;iC’'fJttv*! i — 

1 — 

‘ (^) ’Ttan <t‘<irvC5r< i — 

('S) *if?^ 'srtcinK^ij ,£iV c4 tV4'«f 

'src’K «icnVi 1 — 



1 ' 



‘ ( * 

Recall type: 


^■1 ^ fc ^ 1 ^ I »»■ « 

„ ■wfwIfT 

i* * '" 


(^) ? 5 ^c®i 5 r 5 r*rjfi^ *ft?i i 

'(n) r5ii%r? '8 ^trmc^F—^ i 

C?) ^*T t5 t^—i 

{«) a ^ ^5Tl ?rs I 


(C) Completion type! 

(^) c^f*r nifrcsf?. r*Tf^l tsf5[^(fl) c’r—(6) «frsf«R 

>T3j--(c' jfji—(<jj ■^'i<i ®f?F fife’ll'5?T*i^i ?re'9‘) oj^ 

^ vfi>rc<^__(/'j ijfjsj I 

-(.7)-(fc;-(c)_rd)-W_(^ 

'srs.'B 7y\^—((') c-rrff nr<'!''o!r ^fytc-F—(rf) m i 

^[a)-{b)-[c)-{d) 

(D ) Multiple choice type : 

(^) at’JtrfIS ^«ft^ f^r ^‘1'ifr^l 

eriTlf^sT ? 

*: I «i5[ c<^r, :»:«pr 'srrr^T-f 'Sf»f i 

1 * 1 ) -stpf^ir m 

h I ’im, ?f*r nf’ir, i 

(?f) <srsi?i Ji=;r*ir^ ’?!:•»{ f« t 

(*1) 4*0 ^t’^i.'iff^ «rc^T5f c^is[ f«ffsr*i{? c’!-*h ? 

5^, '5TtI’lf«|nF '®<f5 I 





a wfjrnr 

[ Rectilinear motion of light an(i 
formation of shadows ] 


1-1. ( Nature of light ) ! 

-^rmn ^rrsrtc^R Ftflifwc^ cvff^ ni^ i 

c5t^ »rrf^c?T^ fV C5f^ ^nr ? cbk 

r.^rf^T^I ^-^1 C^T^r <1< 

■<tRc5T8 c^H cw^n m i{] i 
C5\n ^t?(i f¥i cvff^c-® i 

c&ft^ ^1:3 ^W 

Hr 'sre^fT I 'srrC^K^ -^IRR ^tf^f 

r.iif?l'iu stimulus ) CMC^ C^TR 

^(<1, '5rrc9rr^« »rf%51 

T<^z^ '4^?it< ^ttiCR ^f«s)C5T I 

^'WKfR’F “(fl* I 

RSffSt^ 3Rt?f^ RR<[ ^■' I 

<itmT[fR^ •‘*(f^*^ ^fR^^ ^rc^n^ *rf^c^ 15*1 i c^'s^ 

Rtfs '5lU^T^«l1%‘i:-^' Ri^lt^fR^ 1 

'srtRRi ^TfR CR ^tC^TRf« ’*ff^ I 

. WCR^ f»RtR I ^tRRI ^STfC^ CRfft^ 

^t^ ^r| 'sjtc^tfr® R^CR^ CwfR I ^R#1 C'STRtCRR ^tlW 

v£i^5^f55l CRtR ^ZSS RTtR I C^TRRI R%R CR, RRt^f CR9|1R CrWr 
26 



4S^ 


^ ^pitsr 


^Ttc«n w 'srrf^i nrs ^ifjr ^ 

« 

f%i vii^ nrftcT c^ m ^ 

Tr^i ^9T <t?ip?f^ f^l ^N-r I <rfl3rc^5f:i c^iteR 

«itf5nn f?c^ m i 'sm *tft^ c^, 

^ ^rc^ii m c’l*^ I I 

^Pnri 

'®itc9rrf^^ ^f^T^'iTsPit v.»rft, t?rf^ i 

»3[^«l 'Sj-grtgf 'STfC^r'p-'rf^e 'SI^’S I 

^^"?t5T ^Q<S 

^ I «rtc^tc^^ r>sW ( transverse ) bf^ ^ 3 ? | 

'sitcsiK^p^ 9tf% r^ic^RQ sJH 1,86,010 i 

1-2 «ItCeTf^ S 

(1) ( Source of light ) 

(?r-<^ «rr?:«^f^- 

5?(^ I fsT^ il-t£{4t7 MC f-^^^t"*- 

f*l<r 1 f * -"Tr^ I rw—^^3;, ?[ff», «“*]tfw 1 

'^ 21 ^ ( luminous ) ^^ | 

^tw, "sf^ *i.T s{t^5 ^(?t<'i ’sf'itt < 5 ^ ^rcD '5itucrr<p 

St^ci 9|r«^ 1 I <p'’^ I ^5Tr*r^ ^2 » 

{ non-Limmous ) l §1Tf aT^» <i'S I FfCt*^ 

I '«f'fc<^i nt5<il 6t*r ^tc^l M<f<«i ' c<?^< 

'Of^ ^"3? ^ 2 i« ! C 6 ^<r<[, ^ 2 f 5 

^ ifr^ ^r«^i r?ft&c< 'HTc^r i 

f^tn ■3rr^‘«fi % (point 

source ) 6 f^‘^'5 ( extended source ) I f^^- 

fE^ f ■9rTff*ir5^ il^t^ ■R^'5 2|«=^ UjSPf 

f%f ^^1^ (size) '®rfc^,'i)^<«fl^ic^■?itfVc:^^cf, 
'®ft^r^f^‘"f 8 2f5<C-? 5!5(^ ^^1 

*nz<\ I 



’^ 2 ). t Optical 


* <V Hr ^ 

medium ); 



c^-wt«nfe^%iRifert‘«rrcir^ 

^ C^ ^TCSfl ^ 

^ 31*1 >1^ ( homogeneous ) ^ffR ^ | 

C^-ypqjI^ ^rt^TC5{^ %1 'STtCsn 'Sff^ 

’5r55 (transparent) ^TT^]?! i c^^i:^, TO, I 


fffKl TO5T1 ^'tc^ vjtc^ TOTC^ 

( opaque ) TOR 1 C^i?— C^\^\ ^Tnfff. I 

^\m 'srt-.f-i^p^ic^r ’itr? 

( translucent) ^tTO I ^|5, CS^\ 

^TTtfvf ^5^ T^i^TFC^j^ ^^TtJ>‘'t*l I 

^(3) ^BitC5lt^-?[f^ NQ ( R^iy ot light and a beam 

of light ) : 

cm ^t^ifni TO^n 5TO^ m 1 

^inc^ Rc^i i 'f TO^t¥?j% 

^ I 'ii^’n m\ sjcgi g>^ 

^ni I «r»^ =ii c^i^h, TOl 

?lf%r?5^ f%=l ‘2f^T?I *fR^ ! m : (1) ^rait^iirtsi (parallel), 
(2) ( divergent ) « (3) 't>lf«JJtlt ( convergent ) I 

’tTOfrr^i ^f^^ns^si 

~-|-- — -- 

^TTOiRsi ( 1 f53l ) I ___ 

CTO STS^ —--- 

--- 

'5rt9t« 5lTO?Jt31 I 15^5 1 •<? 

Tl C’tt^^l (spherical mirror ) TOt« 

^♦iTc^ 3TTO^t^ \mr^ ^1 TO I 
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* *1 '* * ' 

1-3. '•rtwrtera *lfNf| (Demonstration df 

rectilinear motion of light) S 

'®rrTOni wrf^ ’ttfl 

?it^ ^ I 

f^Tii '2iu^5 ^ mi 

-srr^siTf^^ ^?i tu^?. "^1 cmfi ^um K^l I 

c^c^ir fw?1 ^ c^^l 

m u^ I 

’r^t^’tTC?l ’f?ft^f^iI1 

I 

(1) A, B, C Z^'S 1 ^?TCW^ Sil^K^H ^ttc^ 

‘-?f<iii C5T^ fw:? 'srtcs I f^'^f5 c^rs m^T'« c^ 

t£i^f& Git^^tfvs^ f'‘i’»ii a^T^ v(rc^ ( 

) I cm'5< '5[’'r?i nTc< v'sr^i fT»f&^ fwTi 



115 

f^»n 5T«FT 5F^ I * a fl® f%5(f5?r 

J}f^^ til^ JJflcTt'iim I 

c^-cm ^^?|;-;^15 ^tc-r 

f*w 5(11 ^,tt«n c[\i 

Tr«fi <Tr^ I <21^1*1 a '®nr5Ti TO 1 ’Eifjr 

^irsn w?im 'sfirniTc*! c^tci^ f|;? f^<ri 

c5t:^ I 
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•fm rW? 


• (2) v4^ igj^ 1^f^rOTwnft‘’^^Tvat^^ *ii^ 

^tc^i df^c5t?i <prt« I 



u) (iO 


«rrc?Tfr^? sit^5tf^<j 

15 

5i:^?i vs^fS csit^^tf^ «1T^ cm 

i^t^l Of%T C5ll [ fM =1* l5 (i"* ] i C?Rc^ T*\n\ C^RcT 

??‘CTc:5 511, ^t<-i r-t^ f7i*rf^ ^n 

fyf^fl CFrC^‘ C'l\5t?CiC5 I 

vfl^R W-i: wn 5T^ ^‘vir? , f^’l iTSif&il 

^T^TCJJi vjif^.7:<f f fbn 1^ (ii ] I ^7^1 

^T?7(i f-r^i ffif’rc" r-sii '<■,-< I f-t«[i ^,^^n 5it i -^sit^- 

f-i^1 jfn wr<i^T7[ f^7[l '<'v£f*^M A f^i^^c-s 

^\^ZA ^i’'^* ytrs ^if'ic< 511' Tiii^:c'-<r 

?it5t^ rrc?i '5{55 (titc’t 5fr«^^ ^5t»i ^if<7n cmn 

I vjit ?lc^ 'sit^i^ f^i'^i^ ^1% c^ 

1-4. ^ftfes ^itCSRII ( Pin-hole camera ) S 

v£.^ ^t?i ?7f <?{ '5itc5rl ^?5!c?'>fi 

* 

^pftlTn ^*C?r I 

1 ^ 51*S fbCSi v<l^ m>l^T<I 5f^ C»T^Wl^9f| 

( rectangular ) ^sTItft! AV:WI 

^^Tltft 'flTv ’?f[-'f5ar H 'snc^ 

Ta^-^ X 'ii-ffe m cmt i Ttm ^[c^n 

T' ^51 1 'srrceil^ '2ff^5i ^ ^ | ’jfl-fIciSir 

(TfU ^5T?f ^«?ei 5't% I 




• s * 

« *■ 

*nri %t?^‘'>p^,A£i^ ^^tRi {iw^' 

) I f%'«n^ c^-c^ ’^’ti a ij^. 

f^?ii ’iTf^^, AH «t?rr? B Af% 
't~s^ N ^Tv P ^f*«[ 



^/si? -^nrsfci 
f53f 1^ 


r.>ir5ri=^f^ fc f^>^i ^«nrfl;:vr M S fk^iT 

Pi’IR ^^51 5ff-v£?-f"4 ^,\'’S7A ! 

^ifff ^^1 <ih5ic^ jr.^f?(r?f!-(:?fl ^t'^ri m sc^ c?!-:^ Pi’r^ 

Isto I Vl'<\‘ f/l '5|TT«T| y[<^- 

c^ cr<ri m 

(image) ^^^ ;;^i \ 'S:f;»R<f 

'S(tr<ir5S(1 ^‘41 I ] 

(^) ajlt-fg® ^JtOTII S 

(1) ^fw ^-5 ?F^1 m '^tfs^f^ '®r"ng i??r< i 

?Pt^«i w t%^ 'STR^tsf^! r^t^ c5t^ ^f^nii n^\ ^a i 

«fC^ di^f& «ffi?pf^ 

’tfb?t 'sr^il ^tli^n i ^^fir 1%3 ^==1 

C^1^ 15 ^ ^5^::^ ( outline ) i 

(2) 1%r3? ( shape ) ^1 

^^^=1 fefS t5 cf ^ I 

(3) <3ifk^f^ ^t5l 9trT Tfi^ 

er-e^ ^ «rfis?pf^? Tf^c’T i 
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'(4) ^ ^ ^T%1 ’Wl-TtP ^ 

.'’TKtr^i ’fm ^ I 

«rT^: 

_ ji^?f >fft^ ^ fe wr ^ 

■Sff^^f^ >!T^^ f^;g <2(fwf^^ 


^t^«ls 

(1) *il'<Ff5 c^ iuches , 

c-^ m^z'^ ^sfc^?f '=rc*f^ '2jfs?i5f^ ^fiit^ ^tc5t 

^iTC^r?!! itT'BT^?^ J* 

[ In a pin-hole camera, the screen is at a distance of 
6 inches from the hole. How far must a man stand from the 
camera so that an image half the sme of the man may be 
formed on the screen ? ] 

pii=6 inches. 

'5TTil^ 0 = 

.*. pn = 6x2 inches 

= 1 ft. 

'ST'fr^, csiT’FfS ^^?ii i^~z 1 ft. 1 

(2) 1*5 inches ^ 

2lfwf^ "^1^ I ’Sjft-fe ’itl <^1T^ pif ^*«tTaFC^ 

2*6 inches ^Ts 91 ft. ? 

[ 1 he image of a building as seen in a pin-hole camera is 
1*5 inches. If the distance of the screen and the building 
from the pin-hole be 2*6 inches and 91 ft. respectively, find 
the height of the building. ] 



t , 

» 

'^Wl wt«, 

^ ^rf^ T l ^B5^i_5^ 

'Slf^tpf^^ ^ *(wlf IJII'^ 




1*5 
12 


?L 

12 


ft = 52*5 ft. 

2 o 
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(^) ^itcw^r ^tc5 cWt ^ 'sitc^rt^^caiiir (patches 

of light ) S 

i#r® ^f%c^ ^Tf^prm c^ T3 
'srfr^t’f*11% C^t^l 1%^? fjffi f^t?[l C^t^ 

^C5[ W< eW'^fUT?! I v£it 

'let wtm f%Tc^ i ^ 1^1 mi cw^ri 

a f»*c< ^Tc^i c^t"^ '6 fg^t^f^ Tlrwr^'^ 

{ circular and elliptical 
patches of light ) 

T$Vi\r,^ [f&-3[ H {u)] I 
^C5f|^P53F^f?f 

tmi ^‘JTC^t^ 

si^fs ^ I ’trcw^i 

^t?:^ ewT^ c®T^ 

’»nf<i*’Eii ?(t?i I 

fK^l ^tf&C^ vilTs 

<2rf5^f^ [f53i ^’s (i)] 1 ■'51^, C5tt5iT=^t«i 

c^fRc^ "m I , C5t^ '8rf^r?i?i 

"srr^T^ 5ii I ^■^■si^c«r-si 

^r=^1 ^^51 ‘il^ 'S(1I9lt^5J2F'«f'Sl ^W1 ^fcr CW<(1 

c^i 3^t?rrc^ I 


% f 


llliiii’WUJN 



'( 1 ) ( 11 ) 

"aiJifsi ?tfrF^ f Rtn 'srfrsiT^sip 
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srf I ws 1%^ 'siTv'^fT cfrtr fe;a?r ?'e^ 

«ff3ff5 3TCflr 

'srrr^Jtf^ ^*1*^ ^ \ 'srr^tc^?! 

fs^?f% I ^'\ ’(fs^rl 'sitJ^^sTCT 

C5Tt m l^^rl ’{f^rei'e fwtffa 'srfr^tf^vs ff^i'i ^ttR I 

1"5 (formation of shadow*-): 

wi ■^tsT I ^i-^rcit^ r^M 

sff^rsT CJfe^cT S't^l I '®|i^@I'| 

5R[5ic?r’*itir «f<f§ i ^U sir 'str^i 

^ • t^<r^ ’^ri ^ *'^ • Sll ^IT cr'tT^'] ^z.r vs 

«{ r«>.t»>f<y ^1;- f^-V <* <;^j 9 It^ i ■« 

. f^j, fveg »-r . I < ■®rtr«^ Ml I 

< i [<*5 <£f^ 'S (Point sourcL 

aid '’xt'ndtd tbn ti; 

S v£^f& 'atr ^ <f if^B r5t1-'f.flt<'51'^F^*T 

M ‘ ^f5 ? ( 1 *} < fi>ii ) I 

V <■ s ^ • *Tf -if ^f^4f 

^Ts\^V I C<^- 

?rf*ir?it% AB *fi<f 

CT%1 ’qtn<—HIM SA, SB 
tf'ff^—. •*ttm[ fsw 
I SAB 

(cone) f’iJfllf C’ftwt^rT nTf^l^r ^rj—^t<jej ^yt^i ^B 

^ ^t<t2(t9 I 'SRitw '®rr:wrr 

<f^ - , ^-«-<r A'B' aRi^R S{tfw m* '«(RR 

(.^n^ 75?R I ^t9T AB 51^ I <1W1 ^r< 


1 



f53I 





'■MB 

' '/’.vy 


JlK , » C. . ' ', ■ - 

(2) .^jPlWf tfW'«^«rtwt^ <*l^ WNI 


5W (Extended semree and object greater than the size o£ 
the source) • 

Si S 3 <fj^ fw^ I AB 'sf^ *iiTN 

^^■f5 ’t^l I AB ^?r 'sitc^ir-f (1^ Si’s fe ) I 

'2t^<f Si Sa-C^ 

<2r®C^ ’(tf^ l S, ys\^\ Sa •fl’Sjin 



«tn (extreme) I 



fbOflt 

Si ^frrt Wt S,A'6 SiB 

’ftlir I E 

F ^ M 83 ^ SgA 

S 3 B C^-*I^ ’S’f 

^^ I ^C5T G H I '®('fi:^i^- 

A^-'-si c^ ^'rni •^r^l G 

<i;^'s F-vij^ w I AB w as 

G F ^5‘C?l i f%'§ vfi^ ^v(f^cl 6;f5t?f 5T^ 

I w ^f^r.s\ c^t^i s^z^ (T( eh ^•^?:*r Si 
^^1 Sa wi c^t^f iti^ ^R^n ^11 ^m-\K 

^<m I '5r*v-fC^ «i5^1 (umbra) 

^C5i I f%i EG’-<r! HF 31^-—^n«t EG ma^ 
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^ •, «sr5c^ fw 

^5^ '«m«Tt c^’t^^i c^tjfa[ hf'T vin c^t5i 

^rrc^n =n 'sitcsn i eg 

tiiTs HF ^*>*1 i vu^ 

'Tsmsf^C^ * tp^^numbra) ^C«T I ife ^Tn 

»i*^< fiff 1% cw^csn I ^pk^t 5rr5 'ssiwittb^ 

c’tt^it^T^ «fB|T?i v5Vv ^f^?ri c’ft^t'ftij 'srt'fn^ 

e^’srj ^%5T C^Tt^l ^ C^ 

3}^OTi'« I 

(3) fil^® «ltC^ ^ '«l^ ^ (Extended 

source and smaller object): 

Si Sg 'snr^lT^ '2I»< vfiTv AB oQ^fB 

’Tttif AB I M (1^ 5l* fe) 



’^nr f^f^ «f'5?n:^ "f;? f j? 1^ 'St^c^^r ^(?I1 

I Si ^^!T^ Sg Sit^ f^l-5^5^ I 

Si SiA « SiB 

^tft'srr^ mx 5(11 K d 

is^ 1 



’•IWwW ^**1'^ ^ fwU ^•tW 433> 

cm!^ Sf,A 'e S*B c’^^ ^ ^»!ty^(fir qfi t 

■CT-^TK3iWf ^ AB ^«fr^« ^1 

’(^m 5(1 'ii^N G C *f% WTOT ^ 

I 

Si 4 Tn Sa '«rTO'«rtC5!T<F C^-WWafsf^ 

^i:?[ C D-^ I C D 

<1^ AB ^ >rt«rr<TOc^ ^nl I 

»ii'<tR'e a^l c^ KG ^'vCH 'sftcsit^ (2t«t^ cm 

'srrc^i c%t^ 5n i =^^*s KG ^\*m smm 
’itc^ I m KC ^«Ri GD '5frf*f^^=^ '®rti5(i c’ftst*^ j 
^T^1 I 

3T^j ^f<r5T cw^ c^ si^m '^'*\ 

(converging) ^T 'sis'*" vf-rfS 'ST^'f^T^ (diverging) "T^ 

sr«^T^ ’'^rl SfEgi^i 'Sf'-r ifs^*\ 

T^'% '®rv-f a^^r-r *it^ i 

^fw '^fftc^ M, sftKi ^1«T1 sfE^TllI 

(H) ^ I mQ Mg ^=(^TC;r ^\m inr 

'aiT^ ifit^t^l ’<lfm iT I 'ilTfB f^n=?t3 (divcrg* 

mg) -If HRT ^ \ RT «fijf»l< 

(peripheral) f*(^^-9 'Ts-r vsiKSTl ^^f^v^ 

^ I R vflTs T- <!«? 5r«(T^'^ c^-c^-R 

fiftf AB c»f’«(t^c<T f^'% 

^rtr^itff'Tv-' a^l ^t^c< (:cn fkir?i cto ot^5(1 
) I 'Tc^i ^ '*wn:<^ ^ttirei 

<iiTffI 'nc-ic^ nttK Tr^i 9 §lit?i m c^tTl 

5(1 I 

^1 ’Itc^ CT ’ItWN &w w 5(TfBc^ 'IC^ 

2j^^t?l1 'e <imi ^ I dlttt*T 

*it^ >6 5(tf& «iw11 '6 5rrfB^ iT^ vijTv ^ 

^ ^ «rtft5 5{?I|W 'e I TO 



'414- , ■wtwsr.’- 

■ . ■ ^ ^ I I ’ * * *' ^' '* (/ t 

?ri tnt%flin ttif m ’ 


’l^l ^ 9tf^ ««tt^C9T) '5T9l,^»n ^1 

« 


(,1) 'il^^fS f9*92f«^ 1 ft. fC9 4 inches vflTfS 

m\ 'SITCW viiTN 9^fB9 1 ft. 1^9 

'SitC^ I ^’(C9 C9 Wt9l 9Tr*f ? 

[An opaque circular object of 4 inches diameter is placed 

1 ft. away from a point source and a screen is placed 1 ft. 
away from the centre of the object. What is the diameter 
of the shadow formed on the sercen y] 

^ I S 5^51, 

AB m M 

A'B' m 
1^ ) 1 SO--1 ft. vil<jT 

00' = lfr. 

,". SO'= 2 ft., AB=-4 inches 

'SiN^i mf-i (71, 

AB _SO 
A'lV SO' 

. 4 _lxl2 

mn a'B' 2xi2 

.*. A'B' = 8 inches. 

'sfsJTS I"^1^ = 8 inches. 

{ 2 ) ^C?r 4 inches 9JtCJT9 

£)^f& 9tf% ?fT^l ^5? I ^51 6 inches ^ v£|# *(t^9 

^ I 95Tf59 9Tf»r 2 inches •, btti I 

[ In a dark room tliere is a hollow glass bulb of 4 inches 
diameter containing an electric light. A metallic ball of 

2 inches diameter is placed such that its centre is at a distance 


A 


A _ ^ " 


S 


B 


- [’J<s 

• v> < 


M 


T «> I . 

B'J 
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oi f(, liH£h«$^|i^ *£eatre of the holb. t&1t4ngth 

^the umhrel-ttoite of the shadow of the hall. ] 

^1 fWBarsli? cH^tl B 
^»T Ttm D m 
CE 'br^ I 

fiW 'srt^ 

AB-2\ CD = r, 

AC-5' vii^’x CE~x {^^) 

vij^sr, ABE vii^N CDE ^51^^ »Tif-; <f^^l. 



AR CD 21 

AE % + % % 


or 


'^T^!tT?^ 6 inches. 


2j»; = 6+;c ; 


rff 

x—b m. 


1-6 vSn^®! ( Eclipses '>« 

iPCsl "Ts <1 I5*si?-«l W 

&tTt s ■^’•^ri -qc^i '?fi:>T I'-M !»>ttn ’'jkftCa 

'«rf:»! f*i<i SrvT ^5?rf-i ??< i 

*?V?jeC®f‘'T '-.^^fCs MH W ^15^ W vij^s CT 

I W U ^U^\ f?l to 

^TC«1l5*l1 <^<1 ?r«i I 

CSS^'IJS '('’ I Jikis , 

21 ■ n>^ 'jjile? ‘fl'? ^iTC»< l<t> m I 

♦I55R, '5f<-r S G N lu® Julies Vfl« ^s» 1^'?^ I 

vfl? (.V C4«i 

^IW I 1*1 is *1t« ^\^ I J 

*tt:<i I :—(i) n\‘\, (2) ’fs 4^*1 

>6 (3) <«Rl 5ri[®l I 

f^c^rcw^ W 

(E) (S) ^ (M) ^cn (l^l ^Ts fsai) -W ^ 

^tC5|T4^8l Stir ^T«(t2tt?l ^5i) ^TUT^ I oif 



m 









CD ’"p-n d(sem w CG « ttcinf. 

^•m?r dtrsFrti w ^fWl^r c«r- 

% 

-TO C*WTOt^ C®lt¥ 
C^t5{ Off^ ’tt^ 
^\ viiTN CG ^1 DF 

^vs 

(TT^TO C^iT^ «l*N»f 

cv(f^ I CG 

■il^'s DF C5!T^ 

cwf^ I CD ^NC*r?i c5rlTT?r ^ i5j^«| ‘ 

( total eclipse ) -Q CG Tl DF CSfR-^f^ ^ (5j^«j 

( partial eclipse ) l ft? Cftf 

^mt'Q ^5 c^tf I iit 'apN-r ftc»R mwnn 

^U5 I t? ’?c??r sfy^l 

m? i WSTt'^, f rCJf^ 5t?1 'tWZ^l C?T^ ?'Q?r? >I>P» 

(illuminated hemisphere) ^ i 

'®riiattf?"^ c’ffarrr/^i c?f^^ ^t'Q?n ?t? ;;ii t 

ffai ;^*N 1^ 51^1 I ^ 

/-■■snccu^o 

^ m __ 


fk3I ab ^•s’T ftevf^ ^f?ffif 

fe’W?! I ^1 

'artesnf^^ f%f 

^•»r I 

^N»r ’S!^vsi?e| cw^ 

an I 


m %\yMU(r ■y'>'"yM 

^ ^"YW/d-{,>,::i., wg| 

-ai;3( 


f^if ftw 'e 

ii 

?? 1 TO-C^C? ^?tc??f 

'arw^r ^ »fi>R ?? c? ftr?? -2(^5 I ^ m 








«if5r^ ^ 
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"BtCT ^sRrf%^ (^9rfrqP8l «Ft#9 fksy 



V’TJ? 

%si 1^ 

^T^l^ST TffW«ltCS( vi)^ *? F^fn’:^ 

'5rr:9rfc<F^ cwf^c^ i 

^ cSf5«| (annular eclipse) 1 

t 

-^rf^ CA 1 ’?^ «(rr«Tl 55 

Sif^Tpis ??( I 55 9^’'5ri 

R® R-^ ^Rsi-j*) i»f<c« (M) 

9 (S) 

(E) 'srrR^i nr? 

^ =[ ^1 

Rt^i ^Ti (l^T ^• 
fo ) I w STvf <3Wl^ 

^trs^ ^1 

c’m^r^ vnc*? =n i ^fs}?«i i 'srr^ ’^fw Fcat^ Rfi 

Rf^ 'Tv-f '«rr|^ ^ 15:3'^ 

^Sltf! I , 

tfRfR <2155T^ ^RfR 

sic<n ^ 1 '«^•^c-r ^ 'srr^ t 

27 




4i8 ■ 

^ ^tfat^ m 'cf«rrt \ 

»rt< 5tf^^ w stifTf ^ m 
Thi^t «wn ^ §iTr ^a^nit^ ^w?ni arm i 

<jf«(fNr 'srTTO 535 ^’(’*Fj w*! ^ ’jRfhr «r6OT-“f^^ 
SH^f^ ^ 5Cai^ ^ 5^35^ ^5T?I vSTt^f ^W 

*r^ *1? I 

'crsrt^^ ^ «aj«l«rt?r «a35*i irt sn c^ ? 

<5^^*! ^C5rr5stT?f W ^1 C^ ’Xtai?*! 'S <ifmr{( 

^4?*! ^ I <®’ st?«i 

srl I tmir ^t^«i V 

5c^ii '=r^Tl c^5t s tfRft 

?5^ l fk% (plane of 

orbit) «iiTN 5iat'< 

I '2fni 

5** ^TC5 I trr?{ 

st5 

5rr?( ■•11—^^ 

1%*N^l ^115 ^5r2r?tsf I 
>51^«! 53[1 I 

'snrRTO^'9 

♦ffe® *(ti:? 5r{ I c^-’lf^ ^ v«}^ 

"Sltf^ ^!ift«, §tw A B ^tFT^Tff (f^ 1^) 

—I r^*?c^F ?rt5's 5^C5T I 

1-7. Wt^rf^f^apt^ (Measurement in connection 

with shadows): 

^^rr?^*f'®fir mPTsapm ’ff^^(t®< 

(1) m ^s fki? 'btTc^i ’jf^fhr *ff®c5T 
^ ^ \st^ Cim^rl I OTI (conical 




'^SR^t?^^ ’Rf’n^ 'R ITOSt wt1% 







sliai>e^){ XB RItR W CD 

^ 93,0oo»ooo Ri^R I ^mn <jRfNr Mr*-^ 

C^ ^f^O ^ ^Flfef 

«Trf^ I i5( =rN ta R^rsT «fjTfRf%^ «fc?(tn Rt?ii *rr^ Ttf,— 


» 



f5(5 

AB_MO 
CD “NO 

-ii^j?, ^Ttc^ 'smi 109 s«i I 

109 93,000,0004-* 

1 “ jc . 

or, jc = 861,111 ( «{t?( ) 

m 861,111 TiTt^R I 

(2) ^1^1 C5N 

=5jtRc5? "fe^ ^>T 860,000 

^ ^ 93,000,000 I 

[ The diameter of a disc ^is 1 inch. How tar from the 
ey’e should it be placed so that it may just cover the sun. 
The diameter of the sun is 860,000 miles and the distance 
between the carth^and the sun is 93,000,000 miles. ] 






(SA ... ’'S'' 

'^■as 

i i5ri?^fki<:fWN{ ^ ¥toi, 

f.5l^ 

860,000 ^1 
’* 93.000,000 X 


9300 . , 
x= inches 
. oo 

= 9300 ,. 

86x12 ' 

= 9-01 ft. 

c^T’sf w\^Uz^ 9 01 ft. I 

(3) in ^*v fR3) ?ir!?Tn ^Tt^i c^u n^FiCn ^fin csfnrwi 

I ^WS] 12 ft., 6 ft. 



f53i in 

vll5^•. ^rtT5ii 15 ft. ^ nnFTfl^ ^T?nt b?^ 

I 

[A man 6 ft. high, is standing at a distance of 15 feet 
from a street lamp which is 12 feet above the horizontal 
road-way. Find the length of the man’s shadow. ] 














m 



^TCTty Wg i 'srrc^iTm ■ ' 

„■ * '“„ „'■■ ,; TOW? „ 

6 X 

„ 2x—15+x 
„ a; = 15 ft. 

n?5Tfl? ?T?T? 15 ft. 

1-8. 'CltCS^JC^ (Velocity of light): 

?ff?!n 0 !?! c? ‘Sif^ c^c^c'js mn I86,ooo 
-^ifn ’rf%c?n I «f6« i ‘2f?p^*ic'»^ 

C^R ?t^C® 'Itc^ I 

m i?ix^ ??■? '211? 93,000,000 vir«T 

Wi:s\ ^ C’^g-tS'C^ ^tC5!T? ift? S'3 

TO «TK^ i f%^ iTC«t?/5l3T?1 si^ TOtW< 

'SftCil) ?WS Sliest I 51? ?1 W31 C?-R ^fC^' 

T^f -ei^ ■'£i?i 51fct m c?*f 

tVs? ^c? I c??R, #{fl? f*?? 5i’sp3[ (fixed 

itar) Alpha centauri 'SIT^ W-'Sfir^Tl ^tf»1?1 ^Rflc^ C^tkttw 

^T^l 4*4 <j[C=^ ?ian I ?fif ^C^srsc?!? 

^?tcw Sirius TO ^ 

^TC^l ^Ivii 8*8 ?f??l 1 ^^?rv 

<1tC?1 C? 'ilt f?’? t 

^cTO 5fr^c?5f nH’sfi ?ic?i=i ewre#? 

C?-mt? I ’ic?, T^, '®nT'ST??5T -ilT> f?^SBT^ 

I nf^r^ 

5rfsc?5f, * 

V—299,774 ± 5 km/sec 
=2*99774x10^0 cm/scc 
= 186,285 miles/sec. 
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1-9. «rtCirr^-^ (Light-year): 

=wjrrfif 

(P^ 0\ '±i^ I Vfl^ 

2f^ ‘«nc5rr^-^’c^ 

?fT^3rr? ^5( I «rt% (m^vq 186,ooo 

5tf%t?f?t ^tC^n ?{^TT5 ^'f[C^ C^ ‘l,^ 

1 ~ 186000 X 365 x 24 x 60 X 60 

= 5’86 X10*® miles ( ) 

1 ^trm=F-^^=300,000 X 365 x 24 x 60 x 60 
= 9*45 X10 ^ ® f¥C9lTf5|tT^ I 

^<•1 

^rc®Ti <flSR (.■sf^'Tl ^fyl cstc’if 'srs^^f^ 

Aril ^ I ^r*f, f^fT^ 4r?>f%?? '35ftir?n^'« «£r^n? «tr«» i 

| 

c^H »i5iiT^ sri^rrcsiti 3i»fT f«f?i sfjiii c?r*«f1 k®? i 

^irc^nii: ^tsi 'qr^eirc^ii sfsiff^^ ?>r • 

Vf’^C^fL'Ss <fCW^ *r^<h5CeT ^#tf^ ^f93f) *t»5|TlC^ vS^lf ^1-^fC5ir 
iif<fl I s^fT f?[OT? 

*tc^ I 

5T?ii: ^c®rfc^^ ’Tf^’totr w ^rtf'^rc®! i jiff's 

«rrOTlc^ is}^rt«i \ 

'5ifc®!TC^ '« ^tT:«tf^^ 'srt^^ 

«iaPFfa af#t 'Sj-^cn c?<ri ata i 'aatm^ ^aHcar <£tr^tat 

>6 'i^s^car ^*rrrral ac®r i 

4T*i: 'Sf^i Kanr 'a atcar i ^ata^ra a*»ra '»’ 

Tcfa a^:aT 'atca ^aa ^caa arai tlMcaj *if?ai '^^acaa ?pa ' 
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-v» 


;>fT^ tfw tw 

•\ 

frt? <2^0^ wratf*! I 
^ *ii%i53n;*ti 5v^c®ni 5rr*rfT c^'tf^’F 

€t^r^ ^ src^T^ *^f^sitC'5 •S}^*! ^ TRl I 

'^rceitu ^rf^c^’T >2ff^ c’Tc^^ I86,0ti0 i 

^rcen ’^fes fitT^ 8*3 STf^’T 1 

1 'srtc9{r5F.^^=r/86x 10 ^“ sirT?ffi 9‘4r)X lo^® r 


1. ®Wt^1 il'7^ Tt’JI g’ltf^’51 St'S c^ 'Efirsil J?<lSTr^aj[Ti I 

[ Explain with puitablb illubtration and oxpernnents that light travels m 
a straight line ] [ of. B. S. {comp.) 1961 J 

2 <P7f:ii<[i?r ^‘fsn s ^if»tji i ^ ^jf:3{5ii 

^sisf^fai« atr*-< t'g< ^ 5 ?«i:_.(^) ^>5 --fftcsi 5 ^? {sfj 

w-^fc5^ ifsi ^r<rsi ? (^t) fwi' f? 

f’l ? ('*!) f5i:iP<l '®rl>'iS ■^f<f5i Of 5»[ ? 

[ Describe a pin-hulo camera and explain its action Discuss the effect on 
the image of (a) enlarging the hole [h) increasing the dibtunce between the 
pin>holo and the ground-glass screen (cl incieasing the distance between the 
object and the pin-hole (d) altering the shape of the hole. J 

8 . si’P»rM ^f5ir?i i!nfi5i5!f->r-<f}^2i*fii^^I^>il »fQ 1 fsciw^ 

'ih f'-f ? 

[ Explain, with a diagram, the working of a pin-hole cameia. What is the 
effect of increasing the size of the hole T ] ^ [H, S. Exam., 1060, *6$ ] 

4. ^rsi^g c*tt3i^tf$ =5t<n ; 

£?-c^r*i Jitn dj^ie C8t^ ^511 ?t5T fkis f4!^ <f!¥«ttrsr 

JlfPl «r^1 I fV CWflII 'Sf?! '9 

^9tn ^ I 

t 

r A burning candle is placed inside a box in a dark room. A small bole 
is cut on one side of the box and a sheet of white paper is held at a short 
distance in front joi the hole. Describe and explain the appea-'ance seen 
on the paper. J 
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r ’ • * I * t 

^ I fiF9 ffu ^ 66 fk. la^ mtof t 

c>f«irft*T ffrfir ii iaoii9B iiTg •a^U CTf*ir» ’tf«®l c«i*^ \ 

^ ^us itr?? ^ t 

[ A dark room 10 ft. square with white walls has a small hole on the 
eentre of one wall. An image 11 inches high of a tree is formed on the 
opposite wall, the tree being 65 ft high and situated at a certain distance 
outside the hole. How far is the tree from the hole T ] [ Ans. 600 ft. ] 

6. ai-^i5 8 inches iSflt 

€ inches ; 200 ft. J|^sr 5tt? 

■-irjTWl ^<5^ ? 

f The distance of the pin-hole to the plate, in a pin*ho)e camera, is 
8 inches. How far from a tree 200 ft. high must the camera be placed to get the 
whole image of the tree on the plate if it is 6 inches high ? ] [ Ana. 2G6'C fti. ] 

7. <3^15 ^Ifcar^lN ffe? $‘irrs5 16cm. I 

f»fsn 2 cm. >?11 I TlT:3r<H f?3f ftr® 25 cm. 

'4>3 ? 

[ A candle flame 2 ems. high is at a distance of 16 cm. from the pin-hole 
of a pin*hole camera. Find the si. 2 e of the image when the screen of the 
camera is placed 25 cm. away from the hold. J f Ana. 8*88 cm. ] 

s. r^isrn 5^1 ? 

d-4f 'sq’siisg f44i:^ fifts-f!?! « 

^r4*n ^f’li ^tta i 

[ How are shadows formed ? Explain, with a diagrani. the formation 
of umbra and penumbra when rays of light from an extended sooroe are 
obstructed by an extended object. ] [ cf, U, S. Exam. 1961 ] 

9 '3 ? nif^i 4«PT sfig f^!!l ®CTF 

^ cit'd! dts i t^id ? 

[ What is the difierence between umbra and penumbra ? When a bird 
flies at a very low altitude, its shadow on the earth is distinguishable. But 
as the bird moves higher up, the shadow becomes gradually indistinguishable. 
Why ? j [ H. S. Exam. 1964 ] 

s 

10. nfC5^ c?di 

<44? 

[ Why are circular and elliptical patches of light seen in the shadow of a 
big tree ? ] 





> I 

; IX. i iaeiwi ’fyfWf ctWTrt tr3fr5 ft IfiT a mw^m 

<rrR*fi ^ c>fm ^?rr<ri «ritf i ^ fSr^rft^ <r5 fra jj^*rtf5r 

*1^15?t%»T *1^ ra «rB5w-f^ srrai ? 

C A ciroular aniform souroe of Iightt i inches in diameter, is placed at a 
distance of 8 ft from a spherical opaque body 2 inches m diameter. Find 
the shortest distance from the latter at which a screen may be placed so air 
to have no umbra in the shadow oast upon it ] [ Ans. 8 ft. ] 

12. 8 inches tS^t 2 ft. wra ClfSIT^t< 'siTCm-f- 

"51 life I ^It*l 6 inches «rt'5^ 1 ft. ^^^5 

[ Oalculate the lengths of the diameters of the umbra and penumbra of 
the shadow of a metal bail 8 inches in diameter placed 2 ft from a source of 
light which 18 6 inches in diameter, the screen being 1 ft fi un the ball J 

[ Ans, 9 inches . 15 inches. | 

18 4?*l f53l 53-1 S 7 -’jNjl 

4^ I 

f What IS an eclipse ? Fzplain, with neat dtagiams, the occurrence 11 
lunar and solar eclipses. ] [ if. u i» Eum. I9<jl J 

14 '«ft4 I < nWf<‘ 

sfiV ) 1 

sfjj (i) .Bfi 9irf4^ ® 

c^<j1 ^ sfi V (u) .»4’?f;sr ■^ir■s?i 

w>(? 

«ISIT<3!| 5'^ Sll <.4*1 ' 

f Draw two neat diagiams to illustrate eclipses of the sun and the moon 
( Only diagrams and no descriptions are necessary ). Jn reference to the dia¬ 
gram of solar eclipse that you araw explain why (i) a solar eclipse is not 
visible at ail places over the illuminated hemispheie of tho earth ■ (u) a hular 
eclipse may be total at a place but partial at a Jo^hel ? Why do not eclipses 
take place at every full moon and new mooA ? ] IH. S. Euvn 1963 ] 

16 ^ f4 ? »5{C^«r ^if ^ 

at4*| Sfl C4!f ? 

[ What 18 an annular eclipse ? Does it taka place foi tho sun or for the 
moon ? How does it take place ? Why don’t we find eclipse ni,curing on 
every full moon and new moon V J 

16, 5ar3}^i r*niW(« dj-?pi«:— 

(4) *<tsr K2?< 44 ? 
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W Jiw » 3 f^^ 5® c*r«n ^fs »n f?R ? 

(«) 1W55ric^? 

[ Answer the following questions in connection with lunar eclipse I-*- 

(a) When does total eclipse take place T 

(&) When does partial eclipse take place ? 

(o) Why does tho brightness of the moon become dimmer for some time 
before and after the eclipse ? 

(d) Why do not eclipses take place at ovezy full moon ? 

(e) Why don’t we find annular eclipse of the moon 7 ] 

17. ^It>f 9x10® 9x10’ .fl’Ts 

’OPT 2100 Sft^ I f’!'? 

c’fcsT ^ i 9w »il Pp? 

<3-^ ^rf’l’rl vffTsjl I 

[ The diameter of the sun being taken as 9 x 10® miles and its distance from 
the earth 9 x 10’ miles and the diameter of tho moon 2100 miles, find the 
distance of the eaith from tho moon at the time of a solar eclipse when the 
eclipses is total only at a singlo point on the earth. For convenience of cal¬ 
culation, the point m question and the centre of the earth may bo assumed 
coincident.] [ Ans. 21x10* miles] 

IS, ^511 9 ft. ’Si 'S 

«'‘sn:ei ®vr«!i 'I’jjth f.n siiti'i fsT«fi( 4 ^ 1 

<rrJi 8 C .0000 STIES’! OHS'? 9S, 000,000 1 

[The sun subtends the same angle as a juco sahtondi at a diaianco of .) ft. 
Calculate tho diameter of the shadow of tlie pice cast by the sun ou a paper 
held perpendicular to the ray at a distance of 5 ft. from the pice The 
diametei of the sun is 8C.CXX)0 miles and the distance between the sun and the 
earth is 98,009,000 nulos. ] [ Ans. 0*44 inch j 

19. 6| ’fS «ft*r5F ’iifs' 6 

I 'Sftr*’l|#^l’3l 9 5^1? I ^tl "4^ ! 

[ A man, 5^ feet high, is standing at a distance of 6 feet from s street 
lamp, the flame of which is 9 feet above the horizontal road-way. Find the 
length of the man’s shadow. 1 > [IT. 8, Exam. 1960 ] [ Ans. 7*8 ft. ] 

20. 2 metres 2*.5 metres 

'HlTf I 4 metres fe’glW ’STlr? i '^;ir5 C4 

'Sltft'T Ml ^ I 



.• '§''■■ ' ’ - ■ 

[A verkical pillar, 3 mettas high, stands at a distanoe of 3*5 tnatres froip th#- 
basa of a vertiaal lamp.posl. The ineandesoant filament of the lamp is at a 
height of 4 metres from the ground. Determine the length of the shadow of 
the pillar on the ground below. J [ Ans, S'5 metres 3 

21. 'aftiftin’ ? W151 ^ 

«it*f wV^fi :— 

(i) 'wtrwfw (li) cnm 
(iii) C5ff5f^ wt*rwi i 

CTr*r n<irr5T «rrsm i 

[ Distinguish between ‘Umbra’ and 'Penumbra’. State the physioal 
principle involved in the formation of shadows. 

Indicate, by means of neat diagrams, the regions of umbia and penumbra 
if any, due to a spherical obstacle by— 

(i) a point source of light (ii) a luminous spin te smaller in siro than 
the obstacle (iiij a ’uminous spbero largei in si/a than the obstacle. No 
description is necessary. [ H. S. (.rwji,) I960, '63 ] 

22 . 10 ft. .£t^t ®rsrt5ifj: ^*31 wtcs 1 

nfrgi arn3f% 1 '2rf'f5'f3«i 4 ft 

80 ft. •rrjf'i 3.6i;3t “ 

[ A small bole la made in the iMiidow sbutb’r of a toom 10 tf virjdc and an 
iirsge of a tree outside the room la f' ruieu on the opponto w.'ll if the tn'o is 
80 ft away from the window and tlif image IS 4 ft huih, what is the height 
of the tree ? 1 .' >ns 32 ft \ 





f Reflection of light at a plane surface ] 


^ 2-1. {2|fep9li^ ( Reflection of light ) : 

'srrcill -31^ »W*1 

7<i=r i\ T^w^*\ f^si *1^1 '-rr^K'-;[<r ( surface ) 

1 vflf 'srtC^T^ <2jf%?poP 

5:vi . ’5rr<;r-r^ -t* 'S!*s-f Vffvi'?pf<rl7) ^T51 ^5?f& 

Ut< -^ci I 'A'vt'i ? ■'-•jrcsTi c^Tw 


-,,' i I? f f-1 1- U'tVll.^ .•! ^f-,1'1 'Sfr%! V'tR ^^4 

‘/'rv'pU, i iy-i . 'SK^.ii 

'T'::L» 4 5., SfKMl •. ?>1 I Sjttqi4<!fil[ 53f»’4?f'4 

*<i 't-\ •. sh^'. '^:\b':<[ •■"• ^if<ivT«i '^i:-ii 

sC'’. i 'll] *;<r.i r'-r*^ tf'lc*! ^U'»sl^5 f^OV. 

*sfC’ii ^ttritprsT* ". I '*■'*' ^l'C’5'1'1 O'ST^^WI'''’®i^’ 

r!’*n::< • I'K&'i 's^H^i'i 'V^’.'N '^Lsti ''ifECsi ^ires'll 

rf'!V-f-1’*^ i‘7, ' Aivi-li ■^T'- 1 ^IfWVrl 

«itt7*«f<i 2rf7iJ'"V, ''t? I 

-.Cl 

^.'-n :-- i]) 1 !Ogular ) (2) t uifl-Uhcd ) 

I 

' 2-2. ( Regular icllection ) i 

* ’ifjf 

/ 

fiRfw'i: f*rC’? ^T^C4 'JqTnr^’T 
^ f*J17 '2lf 

'-iifT^t^’ i 2^ Ji"s 
f&C3| ^t?| 


/ 


\ \ \ ' 

^::h^r7irr ,rjjjf~rrr-Tjjp-p-,rf,J]Tf 
tSl. 2'f 



t 

429^ 

-^f%9^'e JIirr^^TsT I «(^C^ 5ff^5F3T^C4f 

2^ f5U5 t 

AO MjMa OB ! 

vil’<n=l AO il%iF ( incident ) -<j5il ■ <} v.m\ OB 3 

'15^1 <Sj%?i»jijf^ ( reflected ) =5f*ir | 'sfT'lf^l 

■lf^ (^?fK, 

O ) WTr4 'S'fi '®(t*t5iT 

point ot incidence ; i 4^ 

f^?n ^(w 

on ), "^C'< 

( normal ) 5?( i 

/AON) C^t*l (angle ot incidence) .9'3* 

'=lf*‘''5CV^ 01 -C^T‘l ( SI'-')!*- JL BON 

''l^i-7,^ Slf^Jps’ST ( angle of leflection ) ^r\-\ > 


A 


,n: 


-r 

/ 


M, 




/ 


0 


M, 


fbH 2’t 


2-3. iKifo'psR?!^ ^ ot regular ..: .lecMon I 

(1) Tsiti^tfrss ?(.%, ^ H<V ^’fVl 

(2) C=^t*l «1 !%''kTsi c?tc«t^ 5f«rM ^$11=! 
/ AON =-^ Z BON ( fb“*i i-.t 2^;) ! 


•'^ 2-4. f^f^'''^ ( Diff 11 -ed refL' cticii ) ‘ 

I 

^fvf 2ff^5p5r:^^ '51'*?^^ ^«l, "‘X^l 

¥■51^^! ‘^1'5 -ilTs •tffi’ppf't C^fV’ 

wte^ =TI 1 291 Thin !f?. 

1 i^Tsfttfl ’<TS'\ 

ai» f^fss \'w.~6 '5ffgri¥> Tif-ti. 
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=01 

?[«rl 1 

\ '■ ; wl =^T5, ^ 

» j, \ i 

' ''' 1 ! 'siw 

''> ' \ 1 '< /'' '2ff%5F5i;^ ■'?f^ I 

^ 1 y4 

-nT=.f-<,<f.JI,V,Wg^f:5V^=r C«T^1 ^’1 

f5'<l 2?f w1‘1 

'2ff%>f3';T ^!t - 4 /;^ ^^^1 Vr'^Cer^T C^-’^T.-t SfUlssi/:^ 'STs-f .517'1 
•<^c^^ c’lt cvf^ra I 

^frr v,f<;^t-3 Vi) i?rc5< c.?tz^ii ^fc^i 'srtfyi^l ^'c^, 'i'f?I 

m«iT ?;3T §1^ '^ilc^lt -fib 

''.'r^.'^ bf^,v ^T^c< I w^ei ^'^c«i 

4'tcb^ csfc^'i ■ii^it':-! ^T^si: 'iT'5=t 

.:vfS^t I ilf** '=1^ 'SffCdT^ >iiT^l 

2|f5W^ ^^C'l I ^?1C4 filSfSf^v (silvering) 4'«lj I 
•ii'^ vt’I'l 4 ^’I'i'^^WA'^ TO ^^Z^^ ^Itf'^rc^ ?fCiJ C^ 

r.«l^-3 W 3ifr'^'’FslH5^ vrv^c«^< —.jsj^f?, <Tr^*r?lC^’l^ ~i^ 

^fZ'^ Z'^Z'^Z^ i i'*1 ^X'i' ’(4 ’Tf^f'J '?lf?»^F«-1^ 5?f I 

^ffcf r.w ^c-14 '=rrr>'?fi'«frc*fMc5 

f-k-r’j rA\i{ 4 94 ^1 <l 4 c«ff 4 N?ii 

51(^C4 ill I ^fC^t!:4 cit^®l 4%1 5T^| 1 •ii?^ 

4T^^r,*l 4rfTO1, 'f'1-^'!, '3[K«iT4l?l 4^1 '^R4 

^ v.i,^ C4t^ 'sjTTf^^ ^ii^tc^ 

1 

I 1^4 ' -tI (white surface) C^C3I I 

c4t^ ^ic5^T^ (,*[m ^za ^ I Y^zY\ 

4-'9i 1 c-'rr’i^ ^TC4 i{] >ii4* ■sff^f<?c9r^ 

I viT’?! &I, ^f»fl 4^Ti^l ^T^T M ^fenils 

">icTO^ <1,1 >rr«fi 4^1 I 

Y\\ 415 (ground glass) f41 ''^Z^ f«^(fc^ <£lf?{ ^ 5 ^ 
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^ I viil c^, TO ^1 ^nr’?*! 

’(f^csr ^ 1 

^?Ff5 ’?'»« 

*Jr5 I ^rrc^ ^5rv«i ?ir '5rT!:^t-<fitf^< 

f^ltc^ vf|-t: f^l 'ffet^H 5!t51 

'vSd, «W I ?ivii>tK'*T ^-il 

‘dawn) Otiffir (twilight) I ''«i|4rc-l 'rlJl^iTK'i^«’!^'=1l 

<: ■•^?'1> wf*a^l Uwn<{ ^7^ if^n '■il—-if •‘••irafii 

‘ 2-5. ^'mm =^3)31^5^ (Sl?lt*l (Lxponnicntal 

vcilocation of the laws tjf reflection) : 

'?^fi:^ •?f^[«! <f<ii M^r i 


(1) 'TO-1t^&3F (Haitle’s optical disc) ^r<l-. s 

(2) TOT i 

' (1) srmi i 

‘'{Vl&w C^lKfTO ’iri'<t>'ii* vfCQ^ -li L-: rF,<1 -.^IIChI 


•«ir:s^ I 5-iFf5 515 ^ic^r v&t^f sic-um 

'©r^t O’—90" cw:^ TOi i 5^?- 

(horizontal axis) (^verti¬ 
cal plane) ^J5fC^ 5^5 1 ’lYl 

■w 9trC5 vij^fe Jfip fe A 'siTCiiil 
%t '«rtC5!f‘f5f^ 'Q bT-^5 

90 ’--90’ f^TO:vi 

^fTsil ^^'S^ W^«l (plane mirror) M 

■‘ii’fTWl i =?«5t*N 0’-0’’c5^|) tr'iW 
f^5l ?9C5 (2^ SP. 

fin) I 


'* 


f; 


In' 

' \'0' 


i ■'< 


n 

i 

' 1 
I 
/ 

/ 


( 


I 


(i>:«t< 'srcfirTug- 


r^H 2^ 
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A fe fm] AO ^l ^T%1 

^f«6 RSF^i ’fl ^tfMh I 'srT’^f®^ ^1%, 

> 

'« ^tvi (2mtf«r5 \ 

I c^r^il ^T?*?:^, I i5^£i*fij ^f’^r 

^1^'iif f.^-f«1 ^1^ ^f^C’-T 3^C5f C^t*l ^f^'^fvS's 

■str7[ .<i35r, 'iHiTTO I ??"'f?:1s 

f’^'^l^ ^^!C3[^ TT^JTl .'EJ^nr'l^ I 


' (2) f^(5R t 

>iil-;^ ( 7 \\T .-5 v£,^»nr^ >fT^fl "f-r^f!? f^ii ' 5 rtT?W 

r;v.f>,v7 fffJii XY I 'it’7,511 ^rrm n^H M-C-T- 

'IRr^tC^ KY fsi^itl^^l ■ilt^'fT'e 1 P 6 Q 

f-^;? src<'^t^ ®¥icw<; C^ltrt <f<j:,<rT PQ 

'5TM"'rp.<I (obliquely^ O R'-vrC? ■'T>:<n Vf'i/:s|?] 


fv-''i| P <i Q--I 




'f r.vr^'ji 5]Ii‘u^, I 





?3I '2Rf*l 

2® 

'Ji>: t ( 2g i{\ fs^ ) I c’tf^?! ^n\ f&%5 

^?1 1 vi'^‘^t'1 PQ '6 SR 

■'rf'^cvi t^v<\ XY O i 





433 


PQ '?if^ -Q RS t 2 rf®?pf^^ I o ^rs XY. 

c’aVt^ ON w^'t<[ 

I ^tnCT-sl ®C5f »?.:-5--f >!®T®I 

SJ^Tfn® I 

’j® <t*i^ic t zPON ‘i 4 SON '*ir^ I ^wm 

•^‘<v^zv ^ C-t'P 1 r.FfNc^ r^n fr.5|T; >T5!fa, Tsjsft?. 

'^nn.iif c<^M ^ c'-tTM I 


2-6. ®ltC^t^1lf»jr?r (SrSTH^lif (Ilev.'iMbjlity oJ .1 my of Iigbt) : 
2 «f »r; fb® ^5‘rt '^>it^^l '■irfi^?:®-fiiH-r.^i AO Jifif ^rfri *? 
t? OB iti«£ /AON --/HON. 


‘9'*C^ >,'fvj c-fR BO ‘T-'k-’'J /•'i<l 'NVirV •= t<\ -ir,^ 


C^T‘i - • / HON. 


5‘"ri“ 'Siifi5?si'.-T‘f / aON ''.i:' v.-,« ..-T.r«i ttc^ 

OA .':-""i''3 t\ '-M'l-' -' -i'Z'' I 

^J'T'I ’^'‘i (.^ C^'Vi *n*JI 'r^T ?|T • ‘-"■''u i\ ! I’lr S-f'C'*' 

H t<^c* c''it'ii'-i. M*r';c'< tif‘Jr-iyr'fi r. "-i-v ^f^c~s 

A f^*^CT rc4 - -ii • )t';tv,i 1 

2-7. ( Nuinial nicid<.tjC«' ot a ray 1 : 


'i-H C'fR -ir^f MjMo 
w''^r5f<i vi^slt^ AO 

*9’?C5'T '5J1 '®-( C=1^1C=H ^lT»r 

ci-r-T^n -irR 
1 Ttc^t siTvs^pf^® 

OA ^Z‘< (2b 

ir fb®) I 
?f®=ijft vzii 


‘A 


H ' 


''/77.'77g77777V77777j5j^ 


•'.;'«< ■SiRS'T 

fb-‘, 2b 

HcH'I ^'T4 'SIR; is ®c<[ '5rr»'tv«icT 
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. 2-8. «PC®T gjl% ( Deviation of a ray due 

to reflection ): 

1 vc*( 'f>', AO '®itT.^iT<?'‘^r*i( ^<T*r 

O -iii'r "’f I (,^l«l z AON =<. Nf-r 

?5‘'il OP. ‘^'I'-l rv'-i [ 2’5 (0-i’fb5i ] c*’.*' ZBON^t 


X - - 


* 1 

Q”!*', “i 



.AO ^'*ii 

AOC ';Z\ 

* A 

t 



1 

\ 

. ' ,-,l C ■»T> 

11 'J M » 


] ^ 

t ..B * 

! j3 T.--” 

'I » , t 

' /BOC •’ 



'.ini;!. i.i Liovi.jtioii} 


! V;£! 

'Ai^' 

:• •!' 

lA Z BCf 

' -180''-z BO A 

-LSO’ -2j 


. ^‘, i ^ '-'] £'P*' 1* 

BB r^r I’C 

>-’fV 

1 I* J* • 4- ^ 1 J , 

if'Y AB 

f 

y 

V.- 

r. 


✓ *’ 

£!l‘n-r-:'* -M’ PC -O 

fvrp^r-v.-r ■M.r,-. >- ' . 

bx. a 

CD T-.v: V , f -Cl^ 

t'^r• -1 V ^r>i, 2*5 {’ji 

/; ^Tc®iTr-<i vi'cs rj{ B-fw?. 
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|^jf^»l 80 “- 2 i c < 2 rf%^^Rir w^ 

^t%=180“~2ii. 

orr^ r^‘ -= 180® - 2i +180’ - 2t I 
=360^-2 (t+i'i) 

J\ni[ CBO fir|C5<i T^w HCTMI 4rlic^^, = 130'- ^BOC 
’PCOB i> „ ., „ c--=W-/:BOC 

r •I'l'i'-i ./ PCO ^ r> 00’ ] 

< = » + Ty 

•if-fl'J C*<r5‘ '■ - 3G0'-2'. 

>:^r.i.t:''i ‘-l''’.'^ w.\ < -^o’ i '.’. ii c•;^> 

I, f -■= 3e-0 ■ - ^ '< 0I> ^ j o' r "'i I i , 'Jf'i iM -i'f i'A- M^u.< ' ■: 

-i-r-'M .'1 •';![>: 1 K-v, P.if'li -li ••!''“ "'■' ■ 

• J-9 G i>'-^i'.t ■si.''5C''f '• M.'‘1 11 • .loriiiiflcM : 




■.►r.'i 1 

! ' 1 *i '. 

' -1 ■• 

• 1 * 

'1 


IM tA 

vjf*', '-f 

f.i 

!'■ « 1 

VI r-,’ M 
^ ' 

■'ll. 

'i 



'Ti 1 

•i'' 

'-I'i ' : 

1 '■/; I 

if'-B 

ri 

, ? 

•; ‘i '< 

s-'::) ’it': 

'll' 

i-tr*.! 


1 ' ) 

1 

■ -'iiV 

I'.T'l ‘-It:’': 

., r;r 

t' fy \'{I 

I? 

'A *«':• 

t Mr-;.in* 


'';! f'i- 



'i.ft'O 

'■’it 

'•v-:a 1 

i.i.]' t -'-1 


? '(W '• 

W y, J 1J«,! 


'-^‘.C--^, vAC'i CA-Ar^’iU "M :!'''.’.M WCl ‘if-.- 
■“1-5't'U ■/i-U*’'!''. "ii’. M I*''.'!, •''J' 'i;yt';| Vl:»^ \ 

m S'iC'T- '.t-w > iA *1* I ii'''.: •' i'J 'I 'j; 

*1»M rt^ % ^ \ >1 IL .-.C' 

5 'W«jj '.-r-i^' ’j 

ft ii- i'-n , 

'-t'PU-Jd ^ni 1— 1) n^rT-^? (r.\! 

■ 'lUiSj) ' 3 ( 2 ) (vuc'-iil I’naj:i i 
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c 

5^^^ ^ c^m f^fM * ^ -st^c^f 



(real imag(») ^\ 

2^ (i) f5C53 P f<^-«r»^ 


ri)3i 2!=.’ U) 


f^fsIT ^il'JC^^ 

C5tC*f ^r^'^il "'1 f 5 r^: t'-': I 


f^i.?r fti^i P f<=fi*i Vw P' 

ctRct I •i'i'■<'?i| 5>i i J^'-i-i-ijc?. 


c<-H nt<tl "'.’'fi r--‘.'f <siUU’'^ ''iTiC'-i I 

? f<i'*^r *^':'? '(f’t's' ^1 

?-?'■(( 1 •Sjfjr C*1i|W f<lnf >: /^. j fT| ^ 


T'si'^^l ('\xrrual ima^;*') ^T?ii t’" ' 

2^ (ii^ *i’ M,M.^ JT',*.'! R^iC=i‘i P i-l*^ '-jt< ; 


P sl^c-s “<f^''^• ?'r^l 

< 



)m, 

n 

/> 

f^cll 1 fr^C‘1^ f^[>^: 

t 

‘0 -* > 


":i<FTj^Cyl ?^C<J 

1 ' 

) 


P' P''''*«- '^’:P:.v;.;‘f. 

• * 

A 

'J 

«v 

'sf’lH, ^Z^ P P' UY‘ “ 

‘'K 


«r'<f%^" 1 7y ;-ir P'f<*'^r P f^'V'i 

^>i5lPV 


1 P' %v.i\ 

fbH 2'5 (ii) 


^?l ^tR'C-n Ct !•{ '■2ff^''.5f ^P'Sr^ 1 


C^’=^^R13j 


C5fC^ I 

*(1 (1-4 ) I 
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'8 s 

( 1 ) C^tiT ?|f^Qc§ sjr®Ji»-fin5 ^ 

’^f'T viiT f^rfir^ 

r^c^ ^1c^t^T vfi^ fii^ 'sr^=7-«: 

t^, »9l^ ?■?! I 

U) c^c^ cif^i m ^?tc;5e c¥^l ^ i 'apiw- 

fi^ cw^n ^?r, wi I 


' 2-10. W«fc«l «t^f^ S 


M^Mg JlT:^ P ^f'T^ 

21^^ I P ilTs> PO Tif'^C'l 'a^fs^rl^f- 
W ^f*if''« 5?>J1 OP 'IC’! 

j»r-K -1 ''’■ ^ > J(>r«1 i f 5^1 'r!'5Tf i ;■« 

: '610 PQ 

OP '■''■'i ‘ * *•1''* 

/pqn-/:rqn (a'li < -i 

OP ‘? QR i^*r 

? T'l'lC'-T P' '-.Vr';.-! I 

^nf'S^f'^'s ■1[*il'5^ P fi*^ 


'u^f-gT* f;3^- 





N 

V R 


>15:3« i-*tc*( -iffi^f^X 

fE>’<; 2 iJ 

Nrf>K'^C'j- I 7«'1f* 


}> P p.:SM ^JJTXplX I 


/PQN --= ZOPQ ir.«iC5 j QN e OP >i^ity<H) 
wit'Tm ^■<^^‘^1^r.«j /NQR^ ZOPO 

^i<ir*, /OPQ- ZOI^'Q [4H«t /PQN-: ZNQR) 
-‘1*11^, A® QOP QOP' *1-1 t ?^5 Tj:?< ■»icxi 


/.OPU-- ^'OPQ 


ZQOP- ZQOI^' [ *.• 

'■.?* QO ^jt f:ii-j3:«^H? ‘ir-51 

.*. f?:‘?5'=;<i yf'^T*) I OP - OP' 

M’tf’, s^'S'^r-P 5 jt*iJs 3;.-(ir/'j '''ilif-rx P' Tf'ri 






t >! 



4:s 




^“■srm t 

(i) W<«| (obicct distance) = w«f*l?tc« 

'Srl’^f^?,*^? .'i.i.ai--’ di.'tc.i’ce) 1 

«'i) CihU^ 'J? ^(^1 

Vf^f«tr.^' ?i^?fjiC5i (,raf i 

{.-i; vSiT^W "©Sltf i 

2-11 5f?<c| (Testing ot 

l>' incncs.-' ;•! a :niin i I 


C’t'1*^ ‘*^■*1 f^-t' fi^' >’*r*' f ^ -:; '*.'i '*i!'*;-^' •^'r^ yfsci:' 


' ■ 

T’-'*; 

’t r*'!'. 5 


, -n'*! sri” 

■ Vi ('.W 

r';'*;t*T (.^l 



p ^ 

i 

t, ^ • r 1 

?•' 'i ^ 

:j ly-lr.-' , i-’ 

>,.:M'>j i.<.^ 

.r rvc, - 



0 • 

■ « *'• 

•iC.T 

t£« •‘I 

<<;'tf& ■ ri*' > 

'.!■ -’i ■*:•, '■,») -j 

if'.; 1<1 r 

’■Cj'iT: 

ij’ /=>.— 

i ' 



'■Ml S': 

: -1 /'.' 

1 • • 

I'll 1 'T- '*. ■ 


it»f 


i'l 

7J". 

•:'.«si 

T-e »' 

1 * * 
* 

'o-l ■'',1 '■■ 

• 'a r ^ , *y 1 


'i0, ' 

ts':'! 


» 

' • ''*' 

a: ^ . 

>■' l.l. •l'>l 

:.M« .!» •'.I'tr,'' 1 

1' 


•{1 

> > 


1is '1 ■ 

1 4 , .- *1 

1'^ * 

V, ,' 

r;- ■'•-I'i iifi" 

i5)5C'i ‘.'i* 

- ^ *r^ 

* '•! .'It 


■(. 


o» ; IT *(, 'I ' *1 

2-12. ■51*1*8 fW tL.vat-ion ot 

Ullage by rins‘ ^ 

Tsi <-11 r.^ '^\ n?-T1 i s 1'1 ^IC ^-1 ^’'\ 'I Ni -M ' It ^*\-• A 

1’ 1 * 

Pfvj-.'i .. . .* 1). y_. , !■>' ■‘T-f^’C !■ JS'C'* : 

}' 'i';« ^'‘i* .' •I'^r-Tii C Lj ’'i5»h» f*'!^ ifi»T*i'5't’;< 

C'TaI >Ts 1 C’I C, D P-i, , ‘i\f •■'ir:-: i'-'H 
2it j;- ft.li • I F-:'.^'". 'll 2;h‘' A '^.-1? 

B1 l-i s-,r'.5.:i >;>itCri| rc'-t ,-^ gM II ^i■'^* r-.^'I •;> 

>"''-';r--,'»lT, '-'fCT I i.'-'*, ■ \W‘ '-ilH t;>i I’-f'h' T 

MM'»'h ^;ir.i'?i!'sv'.'-ri AB CD 


■f 


r'\ 
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A, B, C D f*t=r«f5i? 

"*9Tt?| C^ I AB 'ilTN CD fifR vSf^tf^ 



fbH 2'-‘fs 

■>5T9t<?l P'UY-'f :ir.^ P I'l-j : I'fl mV ! 

PP' ^'‘M^ ■>^'i'''.c'’''j;':*' ■^.t^:".-^ 

f "ir.-T'ii'i“ M\i''>ji-'ir,^«'i ?-V. V I-> l^.^.i vr.5i h'' >• i'.T:'f>r: '-i":"* 

^VT*: 

2-13 A'ig'S I Ima^v oi an cvtctK«,-<l •>l)joit). 

PQ (I'^i rc'', ! 'm::*' 

r*«i cs *F\\l K-5\ 

■ -SXi* '"'’,^2 'M'!.: i*''.*: 

tfi: :T^ '?ll'i^’‘lV -fr':';. >r.i,7 •|..•r•i <i;<in.’v 

2\HU^ - ..rv]! I 

PQ '5'^ P ^tV't «nv bif-l'-l h,';-':— 

fvrCi? p'’ U’^ ‘^'I'V f-f?'! 

'<J‘f<lC9T P iV*! ''|T«i?{: p* P 

«w'm:." — *Z^J^ 

MM^r.^tti^r ^'■'f'l-.191 wif-iyi ,';' ' i ■■/ \\ 

! ^ ' 

Q U'^< O. ! -'-' 

■ P Q-^ ■'■''* 

*r<r=T^^t :^;T'iV p' "''■ 

u-4< T?l«T -JiT4'La ! -5!^^:* P'Q' '' •■*' 

PU Tq^ ; ’'ilf'>i;f4'5f ( 2"-( ■<- i I 




r :-•*— 
1 


ll'j*, 'M 

'i I •■•I •-‘■'l 
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^t^l PQ ^ <2if%f^^ T# 

0(f»iz^ 2^ Sl^ f6C3! C^!^w1 I 

P f^=5 PO £i^\ PO' ?if‘9r^?5 ^n^ ??^11 

C5K^ ^-sR-^z^ ct^i^^ Tiii:^ i^z-^ p P' 

^^ui>zw '®r»rr«s p' ^fz-^zw p i 

Q QS €j QS' 

Q' I C6t«f Q 

O' f<^‘*^C^ Z^T^A l PQ a(C7.T^ <f9f4li^ 



fbU 2w 


5t^ii C5tc^ vfi^: ij;*! P'Q' "Sf# 

<f-<5r< 1 

^’tC'-^l^' C^CIS il-?f5 Um '5nc¥ I PQ ^ 'S 

zh^z'-'i^ M'9^ 'ijf'i^l *f^C'r< c^-’®i’*f ^1^ 

'^f-3CT ^??!tr5 ''15| ??«?f O ^i"ir7 S' ’its I 

>?[-‘Uf\'^\fi yr'\n itz^r lit^f',? CM''n b'f^c^ i '5i<j-ij, (:m ii 

'5r*’:'‘K6 i 
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2-14. ^ ^ ^ <arf%>?9r5T’(Multiple reflection 

at two mirrors): 


(^) W*f®l (Two parallel mirrors ) t 

^f5 «rr®t'tTi c^r- 

C^t^i fifT^ C^^\ 

’yl^ f^cg «t5l I 

Ml Mg ■<f^'^ ^STS^T jf^'l P ^5TC1?^ 

v£|<^fB I P f-1^ M, Mg 

?tsil ^^1 ??«1 ' . ■‘IV M, 

'S Mg ’tl'»fr>g5C^ Oi v£iTs Og { 2*1 -it iVf ) I 

Ml ■‘I*'?-? ^itS4 i 'S'^ 


M, ±ir*:- 

TFfcT-;? 

Pi '31^,'yT i 

P f^-V'i ■*-?>!?-r-f 1 f<f'^ ■'Ti'^r 

C^^*i StSo, r-!i;pl Mg 


OiPi = 0,P. i.’H P U^ 5^^'* 

Ml M, 

!o,p' n 


Pa P" Pi 0, 






I 

1^ 

^» 


' *. V 


t.'.l 


’^IW Pg '^'■'K 6'lS^) f*1 *l5ll'!{-fl1e1 -Is? <Ef'S'-IV ’fjil 

OgPi-OgPg TCn 

rT[i{ I^?;TM1 Pj f^'ii 'SI'*!!- Mg 

Pi Pg f<1'fiC1' <pf<ic-l I (Mi>^ Pg f*1*^ ‘^Tf^Tf^ Ml 

^£,^fWA Ml Vf'-I*! Pg 

Ps I vii?:-spcii P., m ^Tirr( ^grA m 

OiP3 = OiPg. ^r,^nC’f 'W Pj, P.., P^ V-iTifvf 




Ml ‘Jf^ 2if'®r<^? ‘M'f'lt'T ! p' ^1“' -^-C.T 
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OaP^^OfiP'. P' Ml M!\WH V 

^5C?; gpTs OiP'= OiP", I P', P", F' ' 

^■ary^p-' ^c«fi 'sim 

fJ^TC^I '®iyf;^3 ( in-Pinitc ) 9flf4C^ -stfs^^R 

f 

'®fiwl C'‘I|<*I -tc^ 4r«15|1 4m' f4§ =^'»IT4 ^4 


r-T-j V|CT ^<|^» 5)n cw^l ^f?i fl| I 


i 

(1) I Simple periscope )'. 


iilfT 51^51 

;-ir I 2^ ^In t5C3i %i'U 'fii'IB \ 

Ml My>r*R.^i ‘*14^5 4i':5i<i OFi:^ 

',1 •K^ i v£iiw4-«)f5r4 





'■J-5t^4t4 4(4^' 'TK'?' I C^5!f6^4 
’ir^l ^<’¥1^ 'Itr»,'^i A1C^<5 wnC^tl 
fw ^r4t?«:-i <3®^^?! 

V.i'‘(.^ 1 f.4M 

Wh> 1 C>1t^l5rf^. cvf%^ '^T*ll 
- if^C'-’T liie* ^Z't< »il?ll5[f :51?| 
a«il ^It'i I 

Mj r"!*! 4j:4 ±if^R^ 

•iw (axisj^^n^ Mg 

Xiv, C5\T.^ 

I '4~z^Ts TfC^^ fsjf^Jf 


C’llS^TSj'Sr ip m'-'Ki vii^«tc^ ^|5C*1 I 

4? c«ni^ >il^ »t<CiC<i r/.vj.^.t’l '<^M\ to 

(.'\^\ 0".^i I TO [® "4 ^415111 4tt4^T^ 

i^ii^c'-fr; 4>; i 






«fTWf5i 
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(ii) Wt? CW ; 

’I^rtWfsi W’*!*! C«f«i 1 *ftff I 5 ^C 5 «il^ 

^<=11 [ 25{ (i) fb-3i ] 1 

Ml -ilTv Ms ^nit^'lt-^ Mj, y£^’ M^ 'srt^ 

^<11 Ml M4 ^?ffD ^if^--,? vflTv M3 

-*’T^ Mg 41 c 5 '®IT^'^^tCSfl I ’5■'■‘f^ r^lr ’A\f^Z^ 

^r^ti:^' Mj ^f*ii fb'£^c< M^ r-^z^', ’itc? 

'iiTs M3 tf’i'i fe'icM M4. w-ic*! ^’;'? 5 1 

M, y£\'^\ M4 H‘fw^ irt^f-:^ 

'^tf^icsi'SJtC^Il I Ml vff't* M 4 »05f6'^ Vtni»Il.C*> 

’ll C'^T*tI M4 vfv'iccf-1 f’S’fsr*! cbPi '^vv.'A ■ 4 t’:)i''i 
'a.j’S'i'tr^sf ^-sg CW’II i r.^I-'Hlq^ >f'''|1'!l'/i|'1 

•sr^H fff ill-•■T?i»j T^r.^ ?Vr.-=! 4 ia^ t's’i'? 

'y"^c^cs^ 1 f<fi^ i'^zir.^ V ifi:^*^ h-U'^ sVi:'^- 



4tC^'^ t'O’5'5 flu’ll (."■’I' 

flJii 2-( ( 1 ) 

'aiTWT^^f^ Ml 4T^ Uls M., 

’"•'tc-l I <if'^ cwW^<?*5=i-if‘i!^t*r':^ ^'i.J 'fj-t 

# 

M 4 rAc^\ 'i‘f£cv5C&- -?,<5* "ic-i 

cbK^ I 

(ill) TO^i?r 5(C*a CSlt^^f% ( Candle burning, in 

water ): 

TO-a Wlf& ii^fi» ^f<l’(-l'1 O'Kb'i c’f? 5?c''<f'-‘ 

■u^fS ^tC5? nt3l I 



444 




p ^TC5^ c?r& I «jtn c^ vii^fg si^t^ 

•ftf^ C 45" c:tU«I 'srr^f^ [ 2=! (ii) 

5^*n fsai 1 1 c?(^ 

Gir^ 90° >^t?^lT<^ 

C5Tr^ I 

(.on c^n 

^tfTf& c' 1 

C' i>‘^c^ C ^h^'l «|f^.' 

'fjf I 





mw< iiriji C5)iJJ^Tf« ^5^1 

r^li 2^ (li) 

7rc^ 'FTJj^nif <TP:ifl 4iCt><J C.%(^^ fvr^II 

*'fyifo7:^s (X'w tr*!^ *ir*( fs^'^ c^pr^T^''i 

«Nt-^CR I roictTf^C^ C r.^lPHtf'^^'f^C^ v*l^fy 

»w ^'W'l «>i'«n ■^v*,»rr'i ^rf<sc'-i 

^tceir4jr»jf '.MGf -5i "'F? P-cOT^ <:t«t 

'''• ■C‘1 I -r^d Vf*M. CW*Hlf'*/ilr.<r .'Vr'ptlc^ PF"^ f^^-< 

?f4't‘1v cvrRr^ I 

( Two m'.rrors at right 

angles to each other): 

M, ^iiTN Mjj ^if5 


1^‘M 


t.' 

I 

t 


) 

i - - 

A 




— r ^ 


> - 


- ' 


/ 


OT. 


>V/ 

''V ' 


ZMiOM» ii-ffS >1^- 
f.’Ff®! 1 P '^irc^T*^- 
> 2^ J)*s fl?-^ ) 1 
M^O Mf'V.‘i'i '^"I'l 
PAPi *if«» 

Pi A--'PA iC-l 

P, MiO p fT't.^ sirsf^ l Pi MaO 


V- 

Pg 


;d 


,)/ 

// 

a/ 


>;j::‘v-|c«i '*i!sr;s Jrni 4^-«P 

%i; 2^ 
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iKc*r?f vii^f& i 

C^ M 3 O P^CPy 

TT^tr^ PiC^PgC ^1 ^t?i Pg ?^r< Pi 

>2ff^f^ I cFr^u¥ cwRc^ 

•2ff%^R5^ ?€?11 <ssm^^ 2 ^ f5C\ CVf^rC^ , vilest 

Pa ^Tf-n:® 'srt^ =^1 1 


P OMa W-^ p f^'-^jC^' 2jf:5f^ 

?ns >il5i^•^ PB = BP'. •«rl^iT^ P' MiO '«f<5N i <jr«l^(i| 

vii^fB f?^^? i v£i$* f-i*i^ <i‘f<ir>i c^tc« 

M,0 a*n --ff^^l ^rH ^*1<i PT) «nv 

P"D ^?tc?p ‘I'l I P" P' U^^/\ '2i‘r?;T'<^ 1 

^'5^ *fi'TO 'i'5trs ^?>r^ ^^\< f-i^ ??ci '^i i 

>^<^^ €,T/fr^f5'<i m c^ Po s P" I 

'-p.-iT P iV'.<fS 

•sifzh'si (pj, p' vii^? ^T«r^.! K) "l^v ^\i 

Y-H'i '<'Tr‘?r<^ v^1^,t'l r.-f.* O f<i-^ 

OP. 


(vtj c^-c^if (r<Ptc«i ^"^f%5 5f4«i (Two inirrui'j. 


inclined at any angle) : 

M1 ^Tn M2 IfH"®! MIOM2 

f.^tC®l I P • 

'5rrc5lH‘f^'~1 ( 2^ SI* ) I 

P MiO 

PQ 51^ v£iq*v Pi ^T'i 

PQ=^PiQ I 
Pi T?l*< P '?tf5-R^ 1 

Pi MaO if’l®! ^ 'ilf^- 

P1Q1P2 M9O 



a C4fsr C'4[C*I 
Fnl 4^4 ^T‘‘'«r<V 
fbH 2'‘C 


'<?i?l ^£iTn FiQi^-PaQi 
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f 

911,1 w*fc«rf to 

<T^ 9T^ .£ff^Wi!rsr m etf^f^urf-r i 

MgC P <2rf%sFSTsi ^f^r»r 

^’ic^t'^’stc^T P', p" •erff* €ffTr^^<itf-*i I 

^l’^<JH, POQ^ilT. PiOQ I 

PQ-PiQ 

z OQP - Z OQPi 2(Cx®jc^ 1 ] 

QO >iT<r-i‘; I 

1? 'Jin, [*1 W5f I 4TC^I^ PO=^PlO 

.Ci sR< c^'*ll«l 4^11 >lf^CT Pi0 = Pa0=^P'0 =P"0 

5“'fiT:> I 


P-'Ai >£|4-IS ^C€'T 

V^y,'"^ .-V'it O iV '5 ^iplii OP. 

ZMiOMa -0 5^1, 'VC'T -a'm*! 5^ir^rii:'-f^ «VWT| 

'5iy}ti, v,vi *i<i! m a 60" c-fM ■•^v^ii 

\ (I I 

•C'll C^u 'srttSTf^-f^'^'l 

2:'.'lf^.’P.'1 T’fl! n ^( - l) ■= 3 


(Vhc kalcido.scopc) : t9l r.w\^ 

vt't:«f< TO 60" 

'iii* 'srrc"^ I ^pi 

44^1^ ^*11 'tfN- ^Til T'ili ■'f'1! '<1C=1^ I 4^ HM 

-n‘i<^ K'^1 Hr»:l'Tv-ilil^N1 
i.-'f'-^fif'l '‘.f'',^!?! n-'TOI r.?fj ilT^d f 2« (ii) rt>3i ] I Cipf? 
<ijtv <flK<iic-5^ ffrKi ‘TOI? C’l *ri*1spT f<Fo^ ^-sCir^ 
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m I arc^^ cwm 60 ** c^,z^ 
?[%1 <sjf^% -stf^f^ l^f^i 








\ '^'Jft'WT qJtc&? ;fffe 
'^tjsjl m-p? (fib 

(iO 

« 

fbiiS 2» 

£i<i-f^ ^'ir<i -;^^-ji (pAttcni) L''Nf’t r ir .,• ':«ji ►..-fp 

^fi:? 'S[|:’2 -'s-CV *.6*C< 

S'!* 'Ki’T .(■^•T r.vt>n ^ir-C'i i 

2-15. ^«kf5( I,Rotating mirroi): 

'^T^(%*s cm '^I'Vri^ eii 4t-{'j| vtv;-::^^. „ c^k*, 

2tr®fi*=i®-ir*]! 2') ci^n 1 •l•^i'f*l vs-rc'--" 

wlf% I 

^(^1 ^IT^I^, it'1C-H 5 T'M ( 2'-f ir V.-'i ) I AO 

<lBr Q OB <f*JI I ON : -I f'l*^ O ?tc«t 

MM Csl^^ I 

z AON =^ Z BON 

( ) I 

X. 

=5^^n ZAOB^2x. 

0 r^T^i 

M,Mi am 

mm I 


‘3. N 


N 

"^1 fj,''/ ^N, 


B 

M 


•.r> 
« -- 

tt - '. ■ 


A 


r -''.• 


' iX" 


W 


1 


M, 


- . V, ‘I '' .. ' - 

_1 ■' _-l.l"_ 

-'-- 'o"' ■ “ M, 


\hH 2^ 


0 0^1*1 ’’tto! ’BT, ONi ^•1’s»; i 
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C^-CTt<1 ^9f ZBOBi. ’'Sjaimtit/ 

ZAONi-ZBiONi 
^:AONi=»(+e 
• =!r5^n /AOB;=-2 (-t+e) 

.*. ZBOBi-ZAOBi- ZAOB=2(oc + (0-2< = 2o 
^^<\\\ CWT«I ( ZBOBj ) 20. 


2-16. W<«|-^?3i5r^ % 

(1; w<c«Br fc?r 

Jiflrari ^tsr ^fsrl^ wcii 

V 


!l^i V VMC, j|fjv [) (j:*['Ht 

fbif) I P W'']<=t t'sc.i D '^c-T ‘•'rrf^c‘< I vA'^m 

P fvrC'f X w>! hU~;i 

iM (D-X). 


1 



D-X D-X 

fb:^ 2?{ 

P f^-T; M 


■ 2|fs;f<^C^^l Ij^ie 

(D - X) I 

ti?e^ D. 'Slfaf^^ 

fvfC^ D~{D-X) 

X ^r.iii1 c’fsi ' 

(21 ?<«! C^tif 

f^‘<P ^ 1J5 

^^1 ^ ^ <2rf%% 

I 


P' f^'s n-bR's D «|tPi'C^ [ *1^ tint’s} 2f (i) fen ] i 
vfi's'H ^fpf ?^T‘i P f^c^ X =^Ri?{l P f^=^<r 

^q"5==D-X [ ’tf '"jm 2^ (ii) i^*N ] I •* 
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'^^?rpv P' (D - X) ‘jrrf^c^r \ 

*r?'=^=2(D-X) I 

=2D-2(D-X)=2X. 

^^vii-<, ftfC^ X 2X I 

(3) 9j3r«@r «r«f«i vs-^slfe firf?^ 

'stc^ w®fc«! »i%r <sim 

5 f<c«i iii?rs 'Sff^^fir^ 35^1 f^ft?r 

Wc«t^ I w<«i 

Ml 6 Ma TVs'! MjOM C41«I 

'srrc^ I AB Mj-r-i^'K *!'4r^?iMoTc^r f^^ii Ma 

n’l'C'i B '5rr’(fvi>; 1 BC '2if"^^PM« 

Ml »fiC«| "1l®«1 

ifvi\ Mg' 
W'K ’!Trf^T«i®ic?r CD ’(c’^r 

( 2«l ^ f53i) I 

AB MjO 

^■^•■. OMa ^tCVf-^ 
C^ ^C5. C31^C5f ZABMg 

= MiOMa--=0 («(<[) I 

'jirr^f^, CD vfi^T. MgO 
^IiO ^^TCTf^ 

C^»r TO ZMiCD= ZMiOM2 = 0. 

AB >« BC -sifV^pr^i^ ?f^ ?'6ilTr« 

ZABMg* ZCBb=0, ZMiCD= ZBCO=0. 

90 




(> 

/\ 

A. .' 
f 0 \ 



\ 

I^.. 




■VI 


r '‘t 

, D-X \ D-X 

p*- -- '■* —*piu 

'Im 


fbU 2-q 
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. AOBC-t^ c^t*! 

ZMiOMa^eO*. 

(4) c2(3rt«i m c^ ^ 

^f%5 ^\^vsi ^ c^fkos nfe^‘1 

AB hHT sii^-s E ^fitrt?l ( 2*r JTs tili ) I PQ 

A ^tr® PQ «?i^ ^^\f^^^\ 

A' 

AP=A'P I A' A 

I A' ^ E ‘ii^* 

»(^'fC'«P M C^'W I 

<n A fhi' i^^rl w'-i^i T^f^i '2(fy- 
c^Tc^i vw 

A f^-n A' K^C® I W*^®! M 

A' ■sfTAf'i^ I 3r^ c^ft^i: 

N f'I*w f*!'^ ® ^ S^j «f5*T*H I (MZ^^ 

CtrhTi MN 'i,CilT3?.T I 

AA'E P AA' C^^«^r<l 5>'€i5|Tt^' PM 

AE c-i^H M A'E c'<i^< i 

•'THc®! N f-tr 3'E ‘^*vn JiH. 

EA'B'r^:^’4 ■'Tt^^ wrv<s M'*( N i^mzi MN f.<!»n A'B' 

■siC'f'i-1 «f''T':®i< (MN ) 

'®nff<p ^ ‘i?ii 1 

vf3-»r’C4 ^c^«fc?jr?ir . , H-M-i a^za TO^cwRW^c^'^i 

J^tCT C>[ wAZTA ■-<’tl fir^i CWf-^lC^ I 

(5; ’tiOT cw'S^rtc®! fet^rtcsn 

5i*jm5r #r?t^?n 'srtc^i w«fi:«t?i 

(tw^j f^^ciRT (?f«irlc@ra ^ 

I 


sjtsc^i^ H®1 
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AB CD ^ ^ 'viiTs ^r?Ri 

EF 1^ (?[p^\ E csit^ ^ (fe 2^)1 AC 
CA' X C A 

•ii^N BD 

DB' ^ I A'B' 

AB OT « ^ Ccf ^ ! 

♦f4^C^ y£[9 

??C5T W<c*f^ Z^T ^^0' D F 

I 2^ 

A' B' E ^ ■51 w CD cw'9nr«i.:-t- 

M ^m‘s N I MN 5^c<t 5(^c=r<l Crt^ii ; 

4f->'i A '®itc5Tt^-‘if*ir M i5|5[l c^ic^ 

C3>-^ A' CtTf’JC^T ' '«fHr*T, B f-l-w ^5?|i’1'Ft?:'i 

'%(ic5it^<3f-ir N r^i'tf "^^‘4 s-t'^^l c5tc^ cbt’^i B' 

I =^:5^ts cfrni <?'4W MN an 
A'B’ c«ft’ic^ 'll ten I 


FD=FB >^5'T*^ R'D^DB 



BF 


DN -ii’n’ B'E '^n‘ DF = -|3'E 

NE= .^B'E 
viin't 4tncn, ME= iA'E 
il?{^, A'EB' MNE \wf^ >i5r-i ' 


'®T'!>im 


MN^ME^NE„i 
A'B' A'E B'E’ ^ 


.*. MNf=^A'B' = iAB. 

ff'im ^ff^r=x v.:5 s 11 

- Ml w Mg ^^*"1 ’•'^‘1 vi,n^7ir 5{{.t' »!en 

n?^r-T "itm -ii-ntn 
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Pi ^ V«1^ 'BTTOf TO «2rf%% Pa 

Mg if’fl I Mg f’lt'l <2it^f^^ c»ff^ *11^ ( 2 ^ f^*) » 





M, 


(Tfsjw p( 'Slfgm 

’f*5mt9f CW’fR^I CTO^1 I 

^‘2-17. “sit^hr ( Lateral inversion ): 

'srt^RK ^iTOc^ TOtc^f^ 

TO TO TO I v£i--ff5 <fTTO ‘R’ ^^lf5 f^f^^Ti 

TOTO >IRC^( (2? 5J'v f5ii) I cvff^t^ 

S[^ I 

( symmetrical ) ^’5i?f 'Slf^’i^t’f 
^^^<111 CTO ’if^TO CW^I m ^1 I 
TO*l? ^ C^, 

TO^n 

TOT^l ! 

TOt?l ^4^ I 
f^I ifS* "41^:^ i5tfTO lf5* Cin r 

ifS'v ^in‘^c'«f Mfiicsr ^**61 c^'^n ^f^-<^TO5i 

^c&T c>iml cw^1 I 



fe 2f 
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arf^Tcanr f«^?r f^1 *riRcii^ 'sf^ew^ bc^i i 
f-?« 'srar c^^sr ^q-fifTC^r ’«rf«Tfw '"Trc^mi fVg "sr^n frf^^f®rB if? i 
•sifcsifii i?ff^5F®i5i -ft^ni: (1) 'Stf^’Fs^sr's (2) i 

f!j?rf^i^ 'Sif^^PsTC^ : * 

(1) 5jf*Ji '« ^T*r^ f^*?. f^T’d <srf^?ic^ 
'Bif'Ssi? cg^ srsi^c^T '5i^’?K ’®c?r i 

(2) ’=5it^5i c^t®i 'Stfw^i^T c^rc^fn i 

c^fsT ?tc'® 'sit’ds ifpar^s^ ti 

'SfF 3 f'^*?C^ "^1 (.^ f^*5, •■5.*f>?^ 

<♦^1 9>I I 

^iPsf<f? : (1) >« (2) I 

>f5i'®-4 T^^«\ Jjrcsl <f«f '•^^IfsT ; 

• 1) W«i ---?*fq i?ff%f^R???i ^<■'9 1 

12.' 'Q 3'T51CjI’>l1 W3i (Tlf’t c5tr 

•TC'T I 

(ai I 

^<5r)3 vf»fc«r^i ; 

'srr^f®^ uf^? u3rti? ^r^f^fl ?r<‘t7:5p o c^*i «?fps’r'f^ 

'^f’« 2 ^^ C^IC«l I 


<srtrMt * 

1. 'srtpgf'5 >?ff5^5r ^r5Tc3 ^ ^ Tts-sf^ ^"srai 

'swii 3f-in pip^ir’i ? 

r What 18 refloction of light ? What ara the laws of reflection ? Uow 
•« Liuld you verify the lavra ? ] [ ef, S. S. Exam. 196Z, P. TJ 1962 J 

2. •xff'gipsi^ 'T<’!’!pf^<p«tpr f^rn 

w<-^ '9 >Rtsr >si fif?t*i «rar 
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>rsi^3 »r*fc*l 'anrsrt^ 60"' C^l atf^sicsR ^ <r'S[^ 

fIT® ■ff<S Jir^tfJfT ’?nf«(Tl ‘-f*1 1 

f ITow would you ospcnmentally verify the laws of reflection ? Describe 
an experiment to nhow that the image of a luminous point, formed by a 
plane mirror is «« far behind Ihc mirror as the luminous point is in fiont. 

What deviation is i^oduccd b> reflection at plane surface when the angle 
of incidence is GO' ? Kxjdain by a diagram. ] [ II. 8. Kxnm. 1961 1 

(4) ^firsTT^ '5f|i?(l 1545r4’ 

rn«ir'»I !T1 I C45I ' 

(9f) '5iw cv'Q^i ®ifr4 *. 

(»f) 1 ? 

(’•!» 5|f»fl 4^1 5»l ’> 

(>A 5?^i 'srf4 li:»I ^ <? Wfcii $ir (;4ir 9 

(5) 4f5 f9W|?fC«1 <Ptl’I ’1|K& or^\^ Cf^ ? 

i5» C4fd' 1^4 >I5r®5T ? 

r Answer the following questions correctly : — 

{a) A mirror ajipears shining when light falls on it hut a wall does not. 
'Why? 

(h) Why IS s mirror given an opaque coating of mercury at its back ? 

(e) V'h) are tbe. intcnois of mstrunients like camora, telescope etc, painted 
black V 

id) Why IS the piojection screen in a cinema made of rough and white 
material v *’ 2i 8. 1 .»< tii, 1U63 ] 

(e) Why does t ho sky look icd at dawn and twilight 

if) Why does a sheet of giound-glass become almost iranspaient when 
wei V 

(//) lb , w ,uld you tost tho planeiioss of a mirror ? ] 

4. (4) Ifni (■<!) C*"?'!!®! (34? (n) 4lt5'1 (.S,H 

-2lfe+5i:il'5 fo>e< ♦if9I4f f4 ? 

f What differences are there in the reflection of light from (n) piano minor 
(h) the wall of a loom and (e) a white sheet of glass Y J 

5. ’ifpi:® 14' C’TI^ ? ■4’^«f4f'1 'STIC? ? f'4 ? 

'' What do you mean by an image f ITow many kinds of images arc there ? 

What IS the diflorence between thorn V J 

6. '®IfCS^t4'<54 , t4T*l T^s^spofl fsi’f® '5rfr«lt4'- 

jfsi®?! 4'|4 ®t?i c*f«ifa i 

f^sp4 IV '8r<9f5T C4 r**r(^ ? -2Tf% f44i*T ? 
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m 

[ State the laws of reflection of light. Show that the raye froin % 
fuminoaB point falling upon a plane mirror proceed, after reflection, as though 
they diTerge from a single point. What la that point called ? What is its 
position ? And nature ? [ iT. S. Exam. 1960 ] 

7. JTsi^ w’f'i srPs/'i'sr *?!& i 'SfsfM 

[ Explain, by a diagraui, how a plane mirror produces an imago. Prove 
that the distance of tho image from tho plane mirror is equal to that of the 
object. J 

8. iTS^e!? Vr^w, >y!§ -T ? 

'SRiffrir «rfcg i 

C5fiU< Sf'S-iS 4f‘lR ? 

[ State the position of an image of an object formed, by a plaun mirror. 
i>rawa diagram, based on the laws of rellectum, which will show that tho 
mage has the position you have stated. 

Ilow would you veiify your statement by experiment " ! 

9. wvft) >iJtrg<f5) •srfaf’rw 

7% ’3T51 I 

L Explain, hy diagrams, how two plane mirror inclined at right angles and 
parallel to each other, produce images of an object J f c/ if S (comp) J'Uil J 

10 (ff) M, di’It Ms 5^1i; >J5lfg*1f5>f JfRF V di4t& I Ml 

ft-1'5 4 cm vflSf? Ms M, 

."2 cm ■STTlfsrs I I 

L An object P is placed between two parallel miiiorp and Ms Tho dis¬ 
tance of P from M, is 4 cm and tho distance of the second image sci q ihroiigli 
Dilg IS 22 bm. fiom M^. Find tho distancu lietwi’en Mi and Ms- j 

(Ana 9 cm.) 

* 

(h) A J)JJl»3<f9I «nw ^R1 ' ’^11 I iiRl^J 

J 8 inches 21416 ‘»^‘l 2 inclies Y.< I / 

B if’lw ''(-Pir® 1««'. •» *4 5 ' 

[ A point object is placed betweeii two piano paiallcl minors .\ and B. 
which are 8 inches apart. The point lAjcct is 2 inches fiorr, one of tho uunois. 
Find tho distance between the third image behind A and the third imago 
behind B. ] ( Ans. 82 inches ] 

11. Sf3(t*l 44 C5.>131'5-1 fi^ll CT-C4fC*l'SFRfiS.S '‘^f'5Vr513 **Ji st'fd 
C4T*1 54 I 
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[ When a plane mirror a rotated through an angle show that a ray 
reflected therefrom is turned through an angle twice as much. ] 

I JI. 8 . Exam. 1960 j (cmip) 1962, ^63 , P. U. 1962 J 

12. 5^15 ■srrrs i eff'S^s^-vS 

I mti sf'-T Jisrra^-R 1 

[A ray of light is reflictod successively from two plane mirrors inclined 
at right angles to each oilier. Prove that the ray after second rellocticn 
is parallel to its original direction, j 

1«. fsT?f ^5fC^1<f ^C’T'l^ ‘r’f:*! c-t [’T ^lf '55 1'f C'rfsiC^i 

f Prove by moans of a diagram, that a person can eoe his full image 
through a plane mirror whose height is half the height of the person J 

[ «'/, JT 8 ((*07/12)' J060, '61, If. 8. E.unn. 1962 ] 

14. 5i:’ir»ffr=( '•'srsir i 51’5:»r .fl'-riS 

y.’vrc^ii I •wfrsrr'?-! 4=inc^- 4 V:ct .‘i -51 
f>»il f Or ‘i^ifcsi'T ^‘1 nitc^r ? ctf in a. 

r A man is standing at llie middle of a room and a plane minor is hanging 
on tJio wall in fiont. Whal is the minimum size of the mirror through whioh 
tho person will see full image of the wall behind him, the wall being 
15 ft high ^ 

[ <•/. JT. S E.rti>> 1961 J [Ana 6 ft. J 

36 IIN JI3C551 -■^‘11 AP^’l? HO >nC‘i‘l *9 

I 1) ^^14 '■T-.'' M r*'? 1 >2!5if«l '■♦^I f’l, AB+ IlC<AlJ+l)0 

L MN IS a piano mirror A !• and JIG are tho incident and rel!<'cted rays. 
J' n any point on the mirror. Prove that A114-TiC<AlH IjG. j 

1C (i) C<Ftsr ’tlf-'r C ft/sec '« 

feS-l i i< ^f3!C'4 ? 

[ A man is running toward a plane mirror with a velocity cf 6 fl/ser At 
what rate will he approach his §e ? I [ 11. 8. (coi/ip) 1960 ] 

[Ans. 10 ft/ser] 

til) c-^Pt^r wn't ^ftfC‘i>r'r<«<f'fr^2ft/8ecc^5f^3fJi4 5*i’31'T >2f3rH c^r 
arfapiisr ftfr<p 4 ft/soc '5r5fi|< i 

r A plane mirror is moving towards^n ohjecl at a rate of 2 ft/sec Prove 
that ti e image is appioaching tho object at a rate of 4 ft/sec. ] 

(111) ^ 31 f^^siT’T t'stsrt? 5(f!>n«ir r-prtrwfn ? 

f ITow can you place two plane mirrors so that yoji can see the back of 
yonr head ? ] ^ JT. 8. [comp) 1963. J 
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17. ^ c? «if^’i^ ^f5r< '*rt4h ^rrV" 

t 

[ The image formed by a single reflection at plane mirror m said to be 
'laterally inverted’. Explain this. ] [ II. R. (covtp) 1960 } 

5*[ ? • 

f Explain, with a diagram, the action of a periscope. Kor what purport’ 
IS it used ? J [ II- R. 1962, ’b4 1 

19. il’sICSf C^TJT TTfif vieM 

*tstR Tt*!? I -?|5tl*l I 

‘^nf^rerj^r'»i’ c^rt^ c^i^f i 

[ I’rovp tliat \vlion an object placed in iront of a jilaiie iiili''or moves 
through any distance, the image coiiespondingly raaves thiough ih? same 
distance 

Wiite a brief nole on 'Ivali'idosenpe’. ] S. 1962 J 

20 Jii; s5| d'tlSf'^ys I 

c»f^s:=!!< Mistr^ra'i? fb'TiiiJcntf?! '"•aiJif't 

■4< I 

Vf^«l f? <'?tf3lf55lf yf^sr *? I ^‘3'i : 

f-f .’^tf" 

f>ic^3(f5T ^fc) '^sr7‘! 't’11 L'^'^ ’ 

[You arc looking at the linage of r.n exU'iided object foirned by a plane 
mirror Is the whole of the mirror meessiiry to form the imagt ? Explain 
• our answer with the help of a diagram 

An image formed by a plane minor is said to be 7 '»r/m//and/n/ern?.’i/ 
hirrrU'd. Explain wliat. yrm undeistand by the terms m lUlics 

Why IS the projection screen in a ciiiema house mode of rougli and whit** 
material ’ \ H im j 






yrmm mrnrr^ 

[ Refraction of light at a plane surface ] 

1/ 

^3-1. ? 


m 

■•i^i I ^ c^^ c^^lw 

m ^ (MU ^ittei tr^l I '^?l c^T^ 

'5itt^-^f«][ -^c^T 5c®r m "Sfc^-r ^ 

I M'W vs^ srtJfpR <sic^*t 

'sif^C^'Sj vS^ '2if%^*l ( refraction ) i 


■<■<1 AB 

,■'* vii^^fD- ^TtM 

I 

. - . , '=rr’ff'5''J- ( 3^ 5(1 f53i ) 1 '5(tC51T^- 


. /, / 




/ 


" /i'^' 

I 

/ . 


/ %''IJ 


\ ' / . 
/ 

\c ' 


■'I’X^rftfi:, 5 |;t JI1«Ii:>,' 

^Tcs^r-' 

tM 3'^ ’’ 


^f*C d|5f<(t^ ■'ftCb<1 ^UVA \ 

f^l ^TtF^ 

^tic^ ^t^1 AB f^g—^f{j«iB 

'5jtc«iir^g I 

^izb^ 

BC >f^5Tcg’rfg i AB 

?ifti, BC ^f%r, 


B i>0]iit of incidence ) «£iT' PQ f^«T^t- 


cv;pr cg^n ( line of section ) l gfw B twgi pQ c^^itg 
^n?r ^1*(l ( NBN') ^z^ 

^&(| ^ I «(T^t%-* AB BN->iig 

-^Z'< ( Z ABN ) ^f5tC^- C^«| v£jgt 

BC ^ 'srfet^g c^-c^tl ^cg ('^«iK, 
Z CBN') «jf55Rr«i C^t«l TO I 
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• c^ ^csrf^-nf^ 91^ Trt«fT?r ^ ^rtMjtTr 

^ ( cm, ^■\\ ^r« ^C5) 

<2rf^^ ^sff%5n:^ 

m C^*l 

C^T*! '®rc’l’*Fl CW(^ ( 3«F SI?; ftrag) I 

^fw 'siit3Tt¥-^f‘Ji ^t?fn 

'fw '2{f^^^ ^f*£ 

^r«5!sr ^ ?Eit^ 

■af%’T^«l C^T«1 C^T^t '«TC’f^l 

^■b ( 3«f sCn f&3J ) I 

' 3 - 2 . 'crtiisTtc^ 

(1) »£i^f5 -^tt^‘< OMi^i C^pfei'^^i ^?f<i ^^^5 

^■(n>?r f®^?J 

%i c’rr'^rsf^ wt^tlB ■■i‘*f^c<#i siw 

rji ^?'| ’rtpT'f'&l ^'1!:-^ 

m O (7ptfeTf& ( 31 SI’, 

fsr^ ) I is^si O fi*^ 

CFfCl 

I 5^ ^HTCT< fi^tl 

^C5f '<1^^ ! CICf ^ ‘^1(4! 

ItMJSl 9jv| ■s{ 1MTC'*I ’Jt^C’^CST, 

ifii ?^Ti: 5fr< 

11^^11 ^T$t< v£i<[? m 5h^ O' f^-'s 

’Tfcisi?! 

itcani 5[^ I 





O' 
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srsi ^rtNisi sVra 91^ 3rf<fir3i 
ibH 3.1 
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\2) ^ s 

^[s w:^ '®mf^ ^^^1 

^rsl5 "»t4 ( 3^ si*v fblS ) i 

'«rfi:^Tc^F?i ^9f 5?r i 

c^-Tv-'r ^rr? -s-m 'qtc^t^-^T^ C^T^1- 

'5I*v-tC^ CFt^ CVff^C? I 

P5^«< #C'i 

'5itc«it^"<’1% ?(<.M r,5rct 
■»;-?f^ S <51^5 f^'ST^-vSl^ 

'fff*^:9^i>'?i) ..'srt’r i 

<H ?5?ct «i'-n 

?rr-i»r f-jf^i 

#,[1 T|f<^?(i 

dii-s ^i:*< c^ii B 

1^ A ^fi-'IlCT I C'Tvf^ 

^ ^^C-T 'SIt-II srfCfj; l ^ -'^l* a Sft-r « ‘-ITf^C^ 

-f'4^^M<rTr=T^t?i ':Fr^ii ^rr^^r'i '4 c.t srff^^i '^f^' i 

(3) 's?c^ f^sife^ srf^5f^*sr ? 

ii^fB ■4l’TT4 4f3^i:T iil4f& 1>^R4 ^<51 ^T’f ‘14* C5t'<f:4^ "STiT^y 

«rfr.^ >i4r5^in <4^4 '«fC4 4tfTc^ i 

^f54 f%4t4| ^41 5-&^t?( 

V, ' 

C5Tt’i C^1&Br iTl I 

c5T<fc4 4if’n(i di^4t< 

^tfB 44 I C?fe r.4 

mi I ^5*41^ •4t4'1 

'5(K5lt4 ( 3S =1* fM ) I 

4Tf&CT m *n4H ^Tl '^US 

4n?lj ■Sfl’f'T 4f4C4 I ^ 41^ 


-V' 


--- 

-^^'-1 
_i:_ .T 


-sfr«Ji^C‘l< ^i15 
cn’fBc^ «rrf4^c® 
fb® 3« 


W\ 


. \ 
\ \ 


\ X - 

' V 

j\ 

\ 


..V 


■?ff;f >) ? - ; 7,-rcs? 5 vkj ^ 

:jI-» I r-sjti; 


I’cH 34 
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'siTWi 

*«ffV>?^ W cstr^ P f«i=5j& 

P' f^=5c^ «rrc^ I ^ ^jgTfS 

/ 

J4)__prt^ «mi5n ^ (srf^f^ % 

C^t^ ^TCS'il 'smwn ^^C-T 'ij^^j C^lT^RTf^ 

cwf^c^ cw^i C^ 

Sfer -Sff^f^^f 1 

^TTCSftC^?! '±ff'fi>r^r‘t^ 

'<fr^ I 

'-iir^^f, c^tT^^rP'S^; P 
^tc"!® PA 
^’i^t A 

'«ft^r®® ( 3ii ^“x Tm 11 

siTc«Tr4-''iPir?i ’jr< >fi‘U« 

C^^'Sfvr po^^ ???(1 'srt?Wt< ’(T<1*t ‘2fC^[C<1 

's-n^lP®^ ’1">3;<''2|P:'^feTT CD 

^rtrjilll D ^mn \ 

C# 'sp.*! D f^«<2fp«^^ If5>'i(j '^^“1 4f^lC^ 
Vila’s ^2[r4 Qa «ff^f^ I 'ili* 

vsrs ’it'rr^'f^ 'sa^i P»^< «if^^fsi-^' cwf^ i 

D '{ife •^l^n 'Stps^pf^® viiT^ vf,4^ V,^f^ 

^r<i 'Q <2ifv«;^^ ^i‘?ri Qs'«sjPiP^^ 

1 f^l ap^5 ^tr«iri 'SfPaP^^ 

'sp^^ I cTf^ '»(t?i=Jt^ ^u{-^ sjftfi sff^Pr^ 

^ I 
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'?5) 

^’fC^ '«^ ^?i 

^ I y^?(T’ Ti F5 'srR^rt^-uftr w 

'scmTC^'^ C5tC^ C’tts^t? %i ^f^fTlir ^FT^r 

tj1%>T^«| ?? iiT' ^fBc’P '5lt^?l1 ^VU 
^’fc? CJff’r I ^Kr«i ^1 'iiTN 'sra 

vii'^f^ *\T.^ 9 ?n 155 ■sft^rrw c’tt^rs vrrc^ i 

^^3-3^<2lf^^?l?;«t?r ajai (Laws of refraction) : 

5c(fl£31''.«i ^f5l ’?lil5'^t^^ ^t^fl ‘AKW I 

(Ij 'siH'sH f^'^Cvs »t?‘^r«siii 

i\ftf-i, '5|-f^fi?f slfiV'': -fif»Ji y£\A’ vrrr^ I 

{2.) C=^IC‘f5< (^sine) « C^tcn^ 

ij<*^ »f*=tr^’<; xi^fisi >9 'srti^l-c<f< 

^i:f< < 

c<pf‘(?:^ I ^^■'1 TfA ^As •2jf%>f^'i c^tnc^ r 

5?(, ^ZA ’?.iin3'>itc^ ^ =/* ( ■^E5t^«l ‘fsi^’ ) = ip^^ I 

siri y 

u‘i5* *{*^^ Vc'4 ^ 2i^«r5( vtfjic^iii ( ^i\% c^-’Ht5(j^( nt^i^ 
^fW) 3itCT*'F C^-^'^rc^l aH 

(retractive index) I 

’fre^ CA W A^\ ^Ct 

=ft> ‘'.t'liCM 59 .«’f^ ^q: C'^T*! 

1-51 Ttc5‘<* i'5i. 

_ r 

^^f5^97:'f<( (Snell’s law)-^ ^5(1 59, 9JT J*l 

iif I 

^ '^’tCvs 5 ^tf9 C9, ^^^1 = 0 r==0 ; 

, C'^liT 9f-^CTO ^911^^'vuyf, 
ifCil, ^ W ’4I'<K5J9 f^9l 

C^U f^tf =11 I 



" 3 - 4 . «rfe^«i 33g[»ng{53r mm fNi*w 

(Experimental verification of the laws of refraction): 

(1) ^1^1 'S (2) 1 

(1) ^gr->ii? '«itc9rr^'53p s 

v£i^ W'Q?!! Tr^^fc? ( 2-5 

) 1 35; fkii 
CT^Tc^ii I 

viit 5C:-?^ c^mW'^ O ^["f- 
591 (glass slab) I ^^1 

^\U$ (>\ Jrrir.<p< 

'«l§'|f^^ 90—90 C^^1< 

^V-TfC^ 0—0 C^^l 

C^C5^ f^Tl r^t'^tc^ I 

0—0 ^fB ipSTCJP'J 

'STTC^t^^lf^ AC) BC^< 

'«ITf^l ^tCBI O «rT’ir;'« 

2>?l 4 ^tCB<l W ftt^i '£}fi’?>7 I ''i<t, 

<l!% OP ’fC'^l C^ai ^TB ^5‘C-C*) J. C'*, 

^«|ir ^t<I *0 PO W r.>TRl Bf^^Il I ^ '.il*, AO 

OPQ 'Btrrti '2ff«^' <T*ii \ P T^mc^ 

Tt^*! '-^tt c^l OP Cil^l OP 

’«ri’t« <if*ir P f^i'-^c^ '«rf® 5 i^»rci 5 ?! i 

P ^ CTO '2(f%T<l'l ^\\ C%^ l:'CT- 

% 

315-1:^ AON c^t*l 'Q QON' cTO U^U : 

■ Bl^fsc^ AO*-.)Bl'^ <ir<[Tv&.i ^^C'T f,-r >lC‘-r 

5!C«f <2lf%^« TO I BT'I'fi'l 

CTO 'Q C^t®l “'t'^ 1 CVT«1 IC?r 




\ 

/^>' '■ 
/a/ * 
((/-.. 

ll\'' 


\ 


N’ , '/x 

iO " / ► ^ 


. ©. ' ] 
I'V'!' / 

!‘^ I> / 

TV.'- 
.ii Q- 

/ll= 
in 




«f'S>!'i.'l-r ■ -^'iTpi 

'.5^ 3% 
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D 


__0| 


r ' ■ 7'" 

:/ ■ 

% ** ' 
' 1 ' ^ 

T 

f 

N* 

' / 

'//i 




■2f5iT'l I AO, erf^n?^ nH 

OQ '6 ON 53F^C@r (2(^ ’S[C3Rl'S 

1?^ I 

•ii-^f^ v£i<F?f® JTfifi TffBTl ^t5i 

I" Q ^TC]5^ 5p«1<p' I 

r.’it^®! fjf^l 5pci'<pfB^ ABCD 

( S'S 5^?> t%3[ ) 1 vilf^t<l 5p^f&il 

AB ^TC-f P « Q 

PQ >I^^CHI^1 AB ^'«T 

CD ^T*r 

fm P -9 Q-^i*! Ct?^ I cm 

'*(■<=?{^i m 'il<?‘'^ltC¥ I CFT^ 

--JTf^’ql '^m] ^5f& R '9 S CD nfc-l 'Sftt^T'Q 

V^Trvs k 9 S P 9 Q-^ "2if“sf<^^ 3pl^C'-sl^^ I 

'e H<5T^*n «1^^l P 9 Q C^^ 

-i^'-i 9 -^r<^ AB 

o f‘i*n9 1 c^^f^ 

R 9 s c’^T^r 

^X 9 DC O 

f^-rr9' OO r^i'-:?; 

mi 1 PQO 

'STT^'^ 9 OO' ^TC5? 

I O AB 3TT«i- 

C^'<I11I t'X'^ NN' (3^r sTn fb-^) \ 

^^■■Sl“v NON' '«fPf««T «[f951V i 
O '-ff^iTil 51^111 '«(t^ PQO 
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V '« OO' >T?i^n^tc^ T i V 

X NON' 'srf%5ic?^ VN '6 TN' I • 

^ NV TN' 

sm t = 0 -^ sinr = Q^ 


. sin I NV.TN' NV ^ 

■■ sinr~OV • OT “"TN' ^ 

N V '6 TN'-«i)5i Ml ^lf^l W-'ir^ '^tfr^ ^f<C5t 

F *3 Q CW^ 

a '515’tfvs^^f^ ^^5fl 1 ^51 ^f'll f^iln '?rir^ 

>Tjf ii 2i^rrfe I 

PQO, -^H OO' e NN' 

■4T9t?:^<[ 'Sjvl^r >T^'7ef* I 

3-5. '« 5I13J (Relative and absolute 


refractive index) ! 

r.^riT ‘a’ *;t-ifv 5^^« '^■\Tm\ ‘fc’ '*irf(T!:^ '^ifi.-^!) 

'5im^ c^Tc‘ra '» c^rw 

V ifT'nC^'^ JltC’*!^ ‘/)’ ^NIW 2fr£>fF^ J-V I 


a/‘6 = * [ * = c^*! >6 r = C¥T«I ] 

sin r 

(reversible), 

C^tJT ^t-if ‘fc’ r C’?K«| 'STt’lf^Ts 

??I ‘a* >151^,21 C^t‘l t I 

oit 


.ClXi/<„--?■'“ ?X®'^ ’'=1 

sin r sin i 


'«1W a^6=“-- 

hf^a 


30 
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’Ttc*NF «2f I, ^ '*rNrr^ 

«2ff%»f?rr^ §. 

CTO "STtCSTt^?!!^ (vacuum) ^ CTO 

srf^-® TOic^^ g^ gtf%^nrt^ i 

CTO '2ff5>T?!t^ ^?tc^ C^ 

^CaTt’^^ftr 1 C^Jf, 

^tC5?f 5ff%*!?lt^ 1-5 ?lf^ '8rtf^^1 

c^-TO"®;? CTO >« TOg^ wc^-«jf^TO 

CTO 1'5. 

CTO TOJC^iT fit 'srrcstfi:^^ (colour of light) 

Mft ^^?ilc5 I c^t^i^, «ric«ic^^ 

c^mcA CTO ^l'<TW 5lf^>f^T^ 41^ <1 C^ST^ ^z^^ 

^\z^K^-^ c^^Us «tTl '^zn^ c^^ I '«rT<i, -fitfr^^n c^^ 

c^^ ’^rtcsit^ WA mm 1 ^iisrrc^i^r 

^2rt?[ ^iT? (physical density) ^ 

c^t*i ^1^ 1 2fTf 

-^n '5[cof9pi cfvj^ (7stfici{ii'«iT: a:=0*87 ) ^tcTO ^rfc^c^p 
'■^s^f^5t c^ fitfs’iiii^^ 1'47) I ^-^'<\\ 

"SfW c^ C^|j^ ’1tfTC<^c<t% ?tc51 t55l 

■sTTCett^ JTtC’lC'*? C^ =lt'« <lTC?t ' 

3-6. <2rf^jRrtc^fi ^cerfc^^i s 

ii‘<Fl^ '53^^''l<^Cl? 1 ^?3fTO 

(wave theory of light) fitTO ^^1 ^^1 C^tsi 

fiff^»iTO /* «» 

^ «{tC3TTC^^ 

^tfg ^tm ‘a’ 'iJTv ‘^>’ m ‘a* m^K^J 
*b' TOIC^^ fitfs’l^n „//6 ^ 

*" ‘6* '®ttc«iTc^^ ?lf%m 
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i * , 

# ‘fe’Tmnr V mr^ ^ciw\ ^ ^ ^ af*b>l '^Tv (?itTOi V 

<nT9rrc¥?r w ^ t n*r5i 

«itTO*r «rrc»rtw^ ^r%PT^ «icw i 

■^'N, ^rrw 

«rtc5rr^-?rf^ srm ^ 

'<fH«l '«(t^1 ^f%c^ nTf^ I • 

(i) >!TO a /**.=1 

sin i = sin r t = r -, ilC^CK ^f»Jr?[ C^ 1R 

^ii I c^u '2ff%^^<i :n I 

(ii) ‘fc’ ^-n 'jsfuU^ ‘6’ ■'itsT 

,»/*6 > 1 sin i >sin r 'si^j t >r , ftf%>ni«l CW 

sni«-^ c<fM '®rwi ?s5r?r'5rtcw-#Jr 

(iii) ^fff '&’ ^?f, ‘fc’ Sfr-IT^ 

J‘b <• 1, sin i<sin r '=19(^1 i<r , v£lC^l3[ •?lfN55T5«l cm "Bit’ll 
c^T^i "^cn^i ^f%?(i 95ff»g|^ 

stsrrR^ ?[^^1C5r I ^^'A\ 

^\ ntCH CT ^CS!TC^P^ 

^%■^n v«i^ 

TOT^Ife Wc<^ <2tf«»r?rtc«P?r 


’(4t9f 


1 

3FT^i( ^ 

1-5 

^51 1 1-33 


1-62 

fil^r<=r i 1‘47 

1 

ft?l1 

2-6 

I* ] 

^rPl5( CS^ 1 1‘47 


1-31 

1 1*37 
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3-7. «rfW5 ( Geome¬ 

trical construction of refracted ray ): 

70" CTtr«i 

^artfjnn \ ^fir 

I ^1 '“TTCW ^TcF§r «rf^>T?it^ 

XY (S'ip TOcsf O 

va^ ^'S 'aT^ XY ca^ta wa^t*! asfaai EOF i 

OE caara af^^70"c¥T«i 
a^laTi AO caa'i w i AO 


E 



WTtfjff^^ eric's AH "STfa 

S'fp 


'«rt*tr«^ af^ a^^ra i O 
XY aataa 

P^afS aafa ^•N-r'«ieatm 
a^c-fa «tc5fa •2(t? 

B coat at fata aaM 
'si’-r «!« at^ta "stt^ 
fa^ ^5^5T D, B 
'STtaf^^ aPra ^’fa BA 
caai autc'« caai 
XY caata eia ^a i O fa^^ca 
ca^ afaal OA ajtat< 
5T^a1 ‘iiafS fQ aa i 
D fH XY caata 
^aa DC 51^ ^ta ar^ti^ 


«ta ^ c^w aca i '^laa oc aa^caai T»Tfac^ 

4 

a^ca isiPsa^ afai i 


OC caai r.a 'Sta'® «tP 5 a^ af% ''ST^ ' 2 faT*i afat"® A ^^at 
c fa^ EOF wtaara ^aa aat^Fca AG ^a*s ch m feta i 

®tta^i af^ mn afat^ atfa ca ^-- =l ^t^i oc srP®^^ 

sin r & 


aPij a^atr^ca i 
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* 9 


sin 70®-*“^-^ ^■‘Ts sin r = 

AO CO 

, sin .70J^ AG .CH^AG ^ AO = CO] 

sin r AO/ CO CH 

AG = OB v£lT^ CH = OD • 

sill r 2 

AO «ffTU * ^f‘’ii<i '1% OC. 


3-8^^f%TO«f?r 'STTC^t^ffnll^ gjf® (Deviation of 
.1 ray to isjfracdori) s 

■-i.1- Hc'i '*i*j 2{f*^ i 

^ifs (deviation) I sfT^’f^d 

*wcii 411, AO ii4f& 

OB .2fri'-9"A 
I / AC)N --- 1 
C4 t'l -ft /. N 'OB =^) --= iqf d- 
^<‘\ C4t«l I A0C4 
AOC 

Si 'idJi’iC‘t'1 ‘ft^T ^r>!if 1 5;ifv5< ■^f5?sii‘| 

JI-JT< AOC ; f<P-? 3',j 

•''jfiVi ^|H[4 'arfsij^ OB, ^ih 

0 )-= Z BOC [ 3^ fbn 11 

.3 - Z BOC = ZN OC - Z N'OB 
= ZNOA-ZN'OB. f. ZNOA-ZN'OCj 
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C^TC-VCai 3 *:i-r ; ^ffr 

r > i C’lr^OI 5 =• r - i. 

^_^fls^=»trt^t5T ?p5t??R 3150 %i «itc9rt^ftii?f «lfi5W 
( Refraction of a r^y of light through a parallel block ) S 

^511 ??f I -^'K 

A B C D i!4f& '^TCFS PQ ?(f^ /I ti 

C^TC*] AB ^C5T I ^f%ff5 ^\T.v< fiCMi 

p TO grfs^Ts lS?!:. IJCSI T?, jCri 

I 

i M r.^tc*l QR‘ ^ZT'^ 

'' _ .._Q]-® -,-^ CD-t^ ^P)^k'£ l ^f%if& 

vil^T^ ^t5 1^1‘C^ ^(gCT^ 

TO 

f.i*;(;^^ C4t®l = Z»2 , ^ C^-C3| W 1 
^fK a «rt^%5 irf% PQ mi 
?lft *RS ^srr^tSTl 

^t^t^i, 'ii^f& 51^] fTO 

a PQ '^Tn RS AZ^ 

rV^ >f^ci c-.i’^t^ , 

I lateral displacement) [ 3^ f&3i ] I 

sif^TO^ af^d ’Iff^, 


D Ih ' N ' C 



f^H 3i 





. ^h-'S «mf a 

sin ri=»ssin 'ilT^ sin ii ==sm ig 

«ri5vii^, *1=13 

PQ ?rf^ RS r 

^(•^*^•1: PQ RS 

I PQ "if^T ■<Ff^5l R ^5r 5 RT 1 

RT ’fWi^c^f-r '<^Uc^vk I 

sm RQT = ^^ 

.. RT----QR. li'm ROT 

- QR sin (i'l -■ r i) 


«it^r<, 


cos r 


^QN 

‘ QR 


Qli^ ON ^ ad . f 

COS cost, cost! 


[ t = 5P?IC^^ a»f=-AD ] 




RT ro' 

COS 


w<F^ (0, ci't'i (z <1' ii‘i* 

(/') wr^ij (?! /♦ r, mi- 

>n«l ’F?! I 'Sf^^ r.n 


3-1 






5Jt*fJC3ra TO %1 '6iruSrR:^?r <2lR5TI?;e| ( Ref 1 action of light 
through a number of parallel media ol incucasinr. dcnsit\ ) : 


a, tt, c, 

a b b "siWI c mc?! 





p 'Sill Tt-fK^T 

\^ * 'Sjvtn ^T'Jj:^ 1 

a "'x*. ^C5i a^i f5f?[tt'.' 

QS“ 'infwr-f? 

^ ^\»'i '®]|''if«l. ^jV fi f'r,v,':< 

- p ( emeigent ) ''f*il 



>ii:igil‘'=i :ic^ sffvs-'i 1 
tb3l OVB 


( emeigent 

) vf*ji 



>"' 

•r' 

?l 1 ^f^r 

PO 


<if*Ji €t ST f. 

' T 

r< 


Vj-<,«(<[ 

>1 vf '•: ?it 

«.( 

?'5rr< 

( 3'? 






Q 




'sqR-^1 1 



,.,f. sin i 

- „/<6 

sin »I 


C“!'^IH. R 


f.iii r 

’-1. 



bill 1 

-j 


'^UZ'A 




w .. , ^ 


sin »■ 

oH 

X 6^*.- X /‘„- X 

V, 

' X 


jsMi s'j» 


sin i 


,, Mtiro 
M’ > 


i>'ir<3f'? ^i-i a, h. c ^fifS 'iM—c^-c^tii '7>*nr^ 

^’A ’i-^l^l 'Am ?^M—r*5 'tf'^ix '« Ci^^l^R v£)-<p5tt i I 

V •ir-jRC'f ■<it? ■<'^1 w 'STf^^i 

M^ic'i ^rf*5[, 

ail X it^c X. fl^ ijir= 1 

^ =-*■- 
air X «/* a»r a»r I'h 

*c ^t»fT7:T£r^ rf^l^y.<:t?E 
'‘6’ 
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S 

(1) ^C5i^ '2tfs>f^r^ ^ ^itg? ^rcF< 

«ff«>T5T^ I T^C«T ■4TC5?[ 'T"*; ? 

[ If the rcfi'dctivc index of water with r-'specr to air be ^ 
and that of glass with respect to air be ^^what is the refrac¬ 
tive index of glass with respect to water y ] 


^ I =f= 2 X =-1 

air 5 

lb') fstJjTRcw'i 0 98-ir-i?'jiH'i 

1 47 , 4r*I'T ^1C&^ 

-itl^ ^i^‘f^f 'y^ I 

r R.'lrartive ind.*x ol glycerine with resp 'c L t.> ^l'i-> is 
0‘98 ,aid that of glycerine wbh respect to aT is J*4V. 
Ootirminc tliv' refractive ind>\< of glas*. with iesp->ct to air 
and of air with respect to gliiss 1 


% I 'sit^'^1 Wir=(, glass /* gly---”’" 

air /' /»1.i'3S 


0 4 


T47 

air f ghiH'i 


'll. 


air /* j'liiia 


1-47 

0 0 .; 


--l=i 


glais /I !*ii ■“ 

.lij /' gKiss I’ 




* roriijation of in^age by leiraction at .i plai. Mirfate ; 


A'^ ?sc-5 Tr^'t? qK'i 'JS iVt ']■»(*< 

^btc->f f.’lHtsf, S)W "je 4^f-’ ’-T MWSf-l (:4r* ' ■' ^c:' 


differs. I 5tf sf^^J ^^11 1 4? 

'4tf<frcr| r,5r^ ^'3 stiV-i -,:4 ’t-s ’fTf-’-j'i 

^Njrq s cm ^•{ sjfsfj):-.' qti>i,: 


-r.ur* 

* I 
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*ifr< 


CJ^rsT^f'Si ^zm f^ir<f ^»ft^ ^ 

'={T^f^T C^isf^ -^^Z^ 511—, 

^T^«i <siifkmi^\ii *1^ ^c'-s ^i^zr?r C5lr^' 

5^1 I 

^ artm^r's % 

V P I P PB ^f«5iv 


N 


/ 


/ 


^TC=1 •2|faJ1^®('5"«^ AB-^ '»lT^f®v5 ?5‘5'. ( 3u f53 ) I 

^ V/ ^l1>l)C?i C>11®t^fsi BC W 
^f^?l1 I ^1-1 vfl'-^fg PA 

A r<=iiT^ 
rf^! AD 'ic^i <-s^f%^« I 

... AN li-a 

I «lf';^®: ^f»tr—BC 

£$!■--■:-?.« AD~-^*6tC^ P' 

2vC-r-: ~ ~- "M-. .-v-"^"^- "> r ^'"- 

p -■■“ Cfew TPC^i I '2}r5'^/^ 

«tf«5jpr‘r< -stf* -iv f-rf: 
t^>{i 


t,r>>*.;- 

“Z- •*. 

v----- --J-*^ 


'f 

: .\ 




C5ic^i c‘lUl»c^ ^rz^ P 


3f 

^'tif p 2lf*f^J?f 

'®rtf^tC5 I 


P' I '5i®fT'^ P' 


*b' -siT^lfr-K V 5(tW*N /' ^Uc% <2ff^»|«c«1<' 

3^ Sin PAN' 

/< Sin DAN 

Z PAN'= Z APB vi,<j*s z DAN = Z FAN' = Z AP'B 

^ l^Sin ABP ^AR /AR^AF 
" ’ p SmAPB Ap/aF AP 


c^iCT-j, A R^ B (PA ^r*ir t5 

^tz^f, AF = BF AP = BP. 
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l^BP' 
/*' BP 


, »- BP _ wi( -sff ^ 


(3L-=^ ^«rl>iK5C 'Q sit<fTC«^s 

'S**^^¥r«frr^ P vij^/5 I p ^tf5 ^r*«—PB '5 PA- 


'R ‘a’-c^ 2fc^*r ^c'< 

TO CFTC^f C^5B( ^f*TO 

P' I 

P' P I 

^ >!fl?I| f^gfc? ( 3«r ^•^ ) ! 

/*=pan 

sinr sin DAN 
ZPAN'= Z APB iir^ 
ZOAN= ZP'AN'= / AP'B. 


P' 


/1 

r 

/ 

D 

. '' 


N / • il 


6 a ]/^‘ 

B 




c-i'?.:-: 


-s:%5i’.fs T «5Jffvsf'''5r 
'K’lp 

fea 3«i 


^ AB/AB ^ AP 
sin APB AP' AP' AP 

A B ’I'l AP' -BP' 

AP - BP, 

_ BP' ^ 'siT’Jr^ ^B6 r* I 

DP „ „ 

|35?I*I S 

(]) vi;i^f& ^^511 10 cm , ^■!1J:<I'R 

^15 1 r»«a f^Vi <'M\^^ '=lt^t'r ^i^«1 ^'7 y 


^Ub'^ /*-l‘5 

[ The. height of a glass slab 1 ^ 10 cm. There is n dot un 
the bottom of the block. Wliat will be the app.iivnt 
displacement oj the dot when viewed throngli the Mock *; 
/• of glass ~ 1*5. ' 
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^ I ■STfa, /*== 

m<i ^ 55^1 
10 

Wl, ]-5- ^ 

'srnT^ ^^1 

0 10 

'^t'lT'T ^15^1 = '•'=6*6 cm. 

1‘5 

.'. >T^«l=10 - 6’6 = 3*4 cm. 


(2) 13 ft, C>TlM=^t^ 

*' 1 T(.?.^ '!'■£ ??‘C?r V W.^< = 3 . 

[ A vessel mil of wafer is 12 ft deep. If the refractive 
ipaex ol witer with respect to air be find the apparent 
d-ptii of the V. sFcl ] 

$1 v«c^c:5,■^'tf*r,/'-- 

Wl, 

-^>■<11*', ’^TNf;: -1-9 ft. 

(21 ^4fi» ’5'S5J <PTci>^ J5 cm 

r.5t& ^frir | r^-t^ .fi^f5 ^tx- V,'- 1 

WA 5».1 .'M 4 :;?i 6 cm. I fvi* 

■s5f ^.1^'fT '\‘Uc-A sit’lKs; 4 cm. 5^? I 

-2fvl5[ ^w3tfjB<j 2(lP® 4^1*. '2ff'l3^<IT«r ''M‘i*> 

! 

r A tidiisparcnt cube of glass 33 cm. edge, c<mtams a 
small air bubble. Its apparent depth when viewed through 
one iacc of the cube is 6 cm. and when viewed through the 
opposite face is 4 cm. What is the actual distance of the 
bubb.e from the first iace and what is the refractive index of 
glass J 





ifr 


^ r TO ^'^=* cms. 

^ =15 - A- „ 

vii^^us, ^m^i c^, I* => 

m^ ^C5T<T CA^IZ^, /^ = ? - 

6 

'ilT^ = 


. ^ = 15 —. 1 C _. x__l5~x 

* ‘ 6 '4 ^ ’ 3 2 

.'. cc=9cra. 'ii^W* = ^ = r5 


^1, 2ic = 45-3a' 


(4) lil^fS ^Xzm 2d ; /*1 

^fk vfirs 'srw<i^ f^a '';!,‘ri 

9nf»TO ^fi{ 2f5it«i ‘-f'^ rji ^ttcsi^i 'srt’f'hs 


^<i\^ii\=d 


(' + ') 

vn /la/ 


[ A vessel has depth 2d and it is halt-filled by a liquid of 
refractive index fti and other half by another liquid of refrac¬ 
tive index /< 2 . Prove that when viewed perpendicularly, the 

apparent depth of the vessel is — d(^ + ^^1 

\/ti /ia/J 

^ I ^C4 TTnsI^ <2ff^W'f<I P». 

i^z^ i^u&z^ [ 3^ ^^^. f&3f ] I 






■4?8 '• 

» * 

*f?r TO W Q 

f?js5 I 


BP, 

BQ 


= /«2 


• • 


BQ 


?Pi =BA± APi = ^ +4?! = «?. 

/*2 • f*2 l^S /'i /*2 /*!'' 



3-12. «rf%^ll*l 2 

1,^) ;§ltcig ^T^tc-f^ ^T^- 

isfei C'^nf^^ 'SftCSfl CSJtf^T 

'^\r.s\\ fjfCl?C5r I r:5JTf^^13r«1l^ ^S|1 ^?{ 5j>sp3i vii^T. 

v£l^•^ c*ic?it^ c^Tif^T'Sf^ -SI? I 
^ I 

c^pr-sii ^»(?i'^T5 ^'Qn A\x^ ^r<j f^m 

Cbll T^Z^-^ C^T*^ <21^5 

'Wl v£|t c^ ^S?r5 

%5t?r « 2tr^>!^T^ '^z^ I ftf?n 

^ TO I ^’t^T^I '<Ft^f«l« I 

Tll^«C5T^ >l^i2i »T51H »j|C'4 ^1' I ^1 

^Z'A \ ^z^ fkf'm ^Z^^ I 

i^Z^ ^TC<51i f'5^^ ^K®! 

« 

'srfc^ii ^f*fc^fr C5M c^Hr^-.-i, 'iiTTO ^K9ii cwf^^, 

(twinkling) C»fi:’f " >sJ5®f% ^H) 

^ftTO-^fST'^ *f^5l C^t^ m 

^^ I ■^rr, ^f^?ll TO ^ I 





n *"l 



■'C^y, ^ fsnrf^sr ^irr?r fvm 

^tCP^lW^’TWl f^Tl'<fTCR IT'SfB C5t\ 

vrc5?i if«f5 c*f^i sfl I ^tc5^ ^Tn fir>i(f<R?r 
»wt!( I ^<(rc>Rr ^T^?r ^c? i 

C^\^ 2rf%^5Ta[ ^ ^ ^ | 

f^^l ^T5 C«f^1 i^1*l 

(“Sf) m ^T^«l 

f%s ^’^1 I ^i^«i 

Q-Btif ffni1 'Ifc^ ^J^-'-'fT ’f^Bl 

^t&s'^FTC^ ^61 IiT%^ ^^1 

^Bg I di^C«T,'Sfw^ f» a^ f^TI 'Sftc^t^ ?(ri>f-3r.^-1 

^ 3-13.^'gl5J'^^®l ^3!^ (Total internal reilcction) • 

isrf'lTCs^ ^ ‘l1^ iff-i^H ^t? 

C^t«l aJT I 

AB m « TT^ ( 3v; fyii ) 

C^-Jf I vil^rc^ -^rl ’q.T 6 1 ^C5T?I ^C^ir Pi U^ f'^CT cwv^ 

#11 PiO ■■^C‘4 f44l OQi 4C4 s I '41 54<‘i .:-^;‘i 


QiON '5(14'a sf c^1«) 
PjON' 'SfC’l’spI I 

4a <P41 ^^4 

-Sira^^*! C^48 ^a 
4t^C4 4a^®l =ll 'Sff^- 
44*1 C^'t*! 90* '4<t5^ 

•Slfa^Ta^f^ OQa ^t'^R- 
4C44 C4f44l 

m I 4ft4*l, It! ^4^1 



'®rn5T?«*r«i «ff5«?9far 

34 


«rf^44«i 4t4 C4^ 4tC4 41 I *011 41^4^, 4l4a4 C4^7*| 

441^1 Z P 3 ON' ^4 ^4^ OQ 3 -grr®*?^ AB C4 f44l C45T 




c^T«i ^t'stRi ctf^ 

c^ <2ifs^^ ^^ i ’m<fr^ 

•srns^f^ujw AB ^n^ aif^^pfii^ ^lin ^^sfisjc^ 

I 3^ ^‘^ fRSf P 3 ON' '«imj( C^1*1 

vil^x W.^ OQs 'siffyiJjtcij I 

fqc«if-^5T ^rn \ 

■^T^TS], C^-'®rn'5S( c^tcn^ { ZP 2 ON') <?ffiTO C^t*! 90" 

c^t*! (critical angle) ?1( I 

(]) ■<r-*iyc^ ''R ?5 >tt I 

( 2 ) C^H 'Slf'il^’^CT'? C'4t'l I 

3-14^, C^-t«1'« : 

'<■11 ZPON '--^0 ‘i^N^b* c^i'i ( 3»l *it 

fb3i) I ^^i-m 4Jff 5 <1*ii OQ 2 AB ^ir^r-^ 

'^■iW^ 'Sif^Jii'l ci>H ZNOQ. = 9a' 

(2fr%ii<^c=!^ ^\\^\ ®rf4, 

sin 0 _1 
sin 90" /^ 

[ /*=^H J 

/. sm0 = ^ 

(A 

viH <2ir^>T^1«p c^i*! 

■-f^i I 

^wm*\ % 

(1) 1'52 ^^151 

[ If the refractive index of glass with respect to air be 
1*52 find the critical angle between them. ] 



ips[^C«T 

- A 

^ I «Rrj »rs^^ c^i*i=e sin e ^ i//* 

• • 

(*•= 1‘52 *, '8^54^ sin 6 —j' *^^79 -- sin 41" (nearly) 


.*. e =" 41° (nearly) 


(2) ^1% '4t1& ?^U ® ^C5T t 5^51 c^l 

W^':'4 1‘5 .51*' 1*33 C*T'T‘1 I 

[ A ray ot lighr parses fiom glass to watt'r at a certain 
angle of incidence micIi that th. re».'actcd ray just grazes the 
surface of separation ot the two media. It the rcfiactive 
indices ot glass and w iter vvitli respect ti> air he 1‘'I ,ind 
r33 respectively, tind the angle ot incidenc... i 


^ I ?ftf-H', wl'a 


air l^a _ I’’"’ _. -i j > 
air lUo J*3i 


srtTi^ 0 '*}!''<I ^Ii:’'rci5 <?I'4 

sinP-- ^ = .\., - •'• P = f-'2" 'J'i'■ ) ) 

iol^a 11- 


3-15. ^31 «r-m«j 

( Proof of total internal reik-ctioii Irom the laMvs (.f 
refraction ^ s 

^ ^^1 5^i|fC'9 ‘O^ c4t®l 

• 1 

'4(^514 ‘/*’ sin 0^^^ 

"SlTW^ Ks'-^o C^l‘l5?C.'^ 

'2|'4t«l C^tC'K C=^m '4}W'I 

( real value ) '?ff^^<l‘i -^r 

31 





^2 

c^t«i 6 cwti{ c^c«f?f (0 

«ilT' '2ff^n?l®l C^T«l=Zr. v<ir^cai 

sin i_l 
sin r A* 

^^^1, sin r = sin iX A^. .(i) 

i>0, sin t >sin 0 

<l [=»t-Vl«n«=J] 

(i) ^•. Tiif. s ‘iff^ 

sin r > 1 

fk'% V’ C^TW C^U sill f-il<I C<^ 

Mr^r< { C-ni'srcwl (.^‘-^ 

cw®i) '«;TMH-'i>iri ''\:m<‘\ ji'Si • 


^3-16. ; 

(1) ?iic<( viNT^^ 

a ^1 b^5c<p cfix^arx i 

^tJI 'S\Y'Wt 1 

<iiMc^i« ^ltc?i •ii'i^wi 

nr^^l 5iTr>t^i ••4ti:'<r‘ i f«s'^ m\ 

'<\m^z<\ nc5 '«^?1T5^ ^r*(fC5i 0 k\ ■<rc<i I 

C5\^ ^fff »K^ 'It'<fl giTi C^ ■^TT'®^ m*) '« 

?-<( <®c< cbtc’i c'i't^ii'C< i 
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TO Cff^ J\ 

Vrc5iJ (paper-weight) C^f^ttH I 

fN, ’Tt^l <2rf^sg^rr^ ^ '2ft%^9iTO 

’^rrc^ I 

(2) TO '<fh^\ ^TC5^ c'^^ 

■»ITf^^^1 ■^5T WQ I 

b-f5Z^ C»f?fTtC^ I 

w ^B'i r^ V 

'5jt’;5n<p-?1% ^^ ^tzs fst^il 

c^t*! ^?^i?c<fi«i 

^h‘^\ C^rc^r cnV'il^ (3w- r&ii 11 

^ ^flli bfoC^ 

cm \^! 

f6tr.=T^ rv.C4 

b^U'f ctf^mci wt 1 w«i 'jqKsi!'»-<?« 

<5ir5c^<( r»“?c‘-i^ w '^\z^*\^Wa\ 

jq’f^5ps^^ 15^C^, ^1 I 

(3) arc^?l fish eye view) :: 

«(tf^^l 'AT^ ’:?t^'*T f4W GTf^fC^ TO 

At5) 'sitC^ltMl 4-^1 I 4i:4, ^ ■Sfsrt'l-tW^I 

^T’stt^l 'sitc^' 1 ^si *=t 4T14 y\v^^ c^H 49° i i 

C4t^( '#5 ^f?r C'd'%j !5Cj1 -‘?fC4'‘l 'ij^N C5tC^ 

i'^)m ^r<T f®44 2if4'>I‘f«j C4T«1 49' [31 i|'x fbiil] I 

^'■ll ^51 C4T^ '•slf'« 1^1 C1^ C^t*! ’-liCtol CSfU 



L".J 

’’jl 'Sfl a''■^’•T'i 5(W >.tJ''b 
tg^c^-l 5 i^Iff*?! *T^4' 
!>1-C.<> will’d 

lb-‘I 3 h 
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=n 1 oa6 

’TT^I op 49' C^t*l I C®^lf=(, 'S(n?f 

»«rtf^5T C5T^ MTC^ OCD ?l?f^«if Cfiif^ I 

f53f c^t^iri ?riir OCD OP 49® 



Br:?I<I f««<I lllCS)^ 

3n 

c^T^I 4:^ ( 'j i'W mW'S c&lc^i 

98® C^t«ff^fV« «rftr (cone'l W:Ki 

I ■-‘5?5vT ■' 

180" [’'55?!^^ '^Sl^ &Tc^ ■4f<c‘^ (yiU f4'4'&csT< ^cnr 

‘.-S fsi?l<t ^^'*l<r 5-fC»f ■4f^C* c^tc^ I 

“i^Tir 4it4'.'' ■'4i4i5‘r®T wc'ff’lc^ 

’Tt'^C^ I CW fb'^C^ vil'-ffB S 'srtc^t^-'^lf-ff 

'S{t'=*f C^t®! 49" ^t%fB ^5I^5T 

n;< 'fiff^^iprer^ ^rc^.i! c^>lc^ c*l\§T^c4 S' 

m\ I '£\t ^r-sii«i cm 54^4 

'Sj-RRH ^ C»rf^C4 ; cm fm *»(tf4C^ 
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CP ^<ni AP 01^ f^1 

CFfT'^r Wl I 

Wrsr??!! mz^ 

C5f?f 

v^^T^ (7.»tc^ C«ff»ir'» 

3^ a*N c^r’fti^j > 

'4) ^ «2ff»^^5r^ v2ft^fig<5 
t 

Sf^-srspCffJ ^1 W-f c^r^l 

Pfr*?^ IK 

•N 

(optical illusion) I Vi:^ 5>^, i.'^M ’It^’tTeil 

C41W ^r<t'‘l'I '■^'P‘^‘ ?!r>,'pfil'5; f5i:'?c». £1^,* *(!'>?i'it*i (.VtC^f TSfTIiT 
f.-n»{ ^‘^,1 eif'sf*','!? "irt^t..*! '^'T''»' i >9^ 

trfV«il^r Slftf^^t ( miratJo ) m t>‘?l ’^Kcr^fc^f-s^ef 



5>|f«r {'sff.TMojfi'i «fj5T?r 

fbii 3i 


srgs'ffsi^ siltfs^’i i 


V'i’9’'Tr* "11^1 ’M >^<1* "b-M'-i ^.**1^ 

'i:j"?'i5! aign 5?i I Ir >v\'?':<i-4 ’'^^it''r'i{ -^1* 

"'I'rii <w*ii 3ii>n ’^r ^l-vitii! •*. ?. ^si vf^R^ 

iliR ^^c^ 'Tt’l'y't'%!''/'T*1 i'CcJ I ^r.A''] ^ii'^f^ 'PfR's'l 

fR-r-l f^-pj P CK'^R ^’5^ 

^ ‘i'< 'TR '>c^ 'y^wA\\ -{l^i’i '»:^ 

'-^K- 


Z^~:- 

_ v_.‘. 


± 


fft>] ■silWi ) 

'"m 2if'sif^- 

51<f ^'i'C'v® ^r<lf1 I 

dl^fS W- 

cw Q “?:< ft>^ 3'f 

'<1^^ c^t®i q -'T? 'arc^^i 


—/i-' '■*“ 
•AJ 
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( 3^ fpai) I 2}f%>R[«l m 

«(t5I^*l (gff^.?i5fit^ %<F ^(Hl 

^'STirq firc^ ^tf^Til ^iiTv 'srqi-n:^ ^its'c^ C5tc^ 

^T^’Eil I cst’i iT^'^ '5n?5f5j‘i ^\ i 

cFT’i 0^^ ■qf-iffS P' i P' P 

-/Kr ^t-5tu^ ^^-if <±ifff^?? 

CTf^C^ I 


ve >i^ffl 'tf^qfi'4 ?! I 5'5-t^ Tjscc^ '■?}f%fjn:^< wfc^ff?!^ 

'if«q^ii 5^1. r.w,'fti'^Ttc^-i jpcsq 
'2tfT* r^i^? '3|T7<?'5(r':^tf5i"5' ?5( I n?'» oi 

<if’« CBtc^i f:rA\ i 




ewe*!?! 5lftf&^ % 

ctrc'‘i ^"t i 

’<?"!'<jr' c^-Tsi fcq?. ?''5:> r.f[ ^fc^K«n‘r -'T ^-^ -'’ri ^i{if<- 

^t*u-i in-^ 

-t-Vrv- 

5il Vil- 

C^H 

^15?1 d'-rf? 

’3< «2fl^5p5^5r 

5f^l ■srt5^7^ C6tr^ 



fbat 3¥ 


c^t;i i£i^ I vfi'^W 

vii’F^i ^^1 'srt^Ptr^ c*t’ri (3^ tM) i 
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. 8-17. f«fm«Rr ^1 '»ltC9rtOT4 ( Refraction of 

light through a prism ) % 

^f1 v£i3Ff& 

'srr^^ ( inclined ) v£l-n ( edges ) 

>f?( 1 3^ ta 

vil^fB CW’,!C=I1 I 

EH I ABC 

CW'ff ( section ) I 

fsfi^C^nf *l*rt*J { principal 

section ) I f£*lfB 

'-211'«'<[‘*IT‘1 ^C'l I 

■sHiHl '!if<il ■5irC'-iK'r--T . .\J’.o cew 

'aiK.'-^Tb*J| 'PU' W1 '-'JA fl *1 31 

<U'\ (:ji il-H '21^14 rM’^'1 v*C-i { nUn? ) '*M'?'.I I 

BAG r.-.r-v:-tf f2.9C*1-1 bC-':':' m-'h i 

AB ‘-^ i-ii AC'-C4' 2it V^ ( rflractini^, surtico ) i 

fl'M ABC vU4f& t2i^i?C*rl C:-T I i’O .* -f*ffi 'rfJl AB 

Q ( 3s ffji* : i 

'^^l•> ^HKV vlfi'y'i ?;V-; 'ill? (^).S 

AB ’s{f«?;r.T?'i >if-r;i i 2if:«ir4 '<h 

AC "r'ls" ■sB'if'!''? 

2if?i'C^ -£.'1^ AC 

1,rs[ >tT<'’;t 

f^t^i ST I 

PQST 'srrcsir^-'if'Ji'i 

i cwi 

f«fwr3i<i ;,H] firJil <if»if«j 

ftn 3^ fgf^r.^i'T i BC ) nr^ 

( deviation ) vfi^ I '5[hf4“j PQ -'<1 
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gjf%-cw ( angle of deviation ) 


o 
e 

ABC 

PQST V^'.1 
^rcciT'i-*l;‘r*1 >l«l?j ^■’1(3*1 
r&3i ) I PQ 9 TS'il't 'ifl «■ 

4r<j ((5) i i- 

C^t*! I AB ^r.'.-\ PQ 
PI't ii r.-isl«| 2 ^ ^,-T 'iT, f ? n-i‘1 





A 

A/'" 

JjiS'TTT- ►-5,-'!^^')I‘ 

p /:_\ 

B C 


5ra:4n*l*i 
ftai 3'A 


C'^Pl r, AC “!C51 QS <f-i('t 5Tfv, ^-4,6, ri> fii-sfll C^pl j.j 
RQS tu’f'.'^'l QR i'? ^fi t nf-'iM 


?ir^;^C'r K --: / RQS+ / RSQ 


-=(jl-»l) + (i2“''2) 


~ ' 1 ~P ’ 2 “ * M “*■ ' 2 ’ 

r^/iT, AQCS cv'j >ii ■<f>]f5 .■;-^i-:«i'i =t 4 ^ 

Z A -r / O :- / AQO 4 / AS(^ - 4 ri / >, 

H^ Z AU'J 4 /. ASO -2 rtZs ,. 1 > 1 . 1 -: UC i* SO 

^'<t it-CV AB 'S AC '• r-.' siv ; 

Z A'f Z O ~ 2 rt Z f 

'sit^i^ QSO ,'0'- Z/*i4 Z»2=-2 ,.' Z5 


/ A^ Zrj 4 Zr-2 
^Lir, «5-Ji4i2-A. 

t 

8 bl8^ (Angb ot minimurn deviation) . 

CTPHI TRf 0 C*?Tsr '2 ffs- 
C'TtW t2i‘9r‘J< |Tf« (.'1't®l <5 



'sitcsitm 
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I '«rr^^ c^«i *\r^^ 

I cFf«n 

C^TC^I ^if^-C^t^j 
( minimum ) 5? i 'ST^ffS 

'51t’ff^« ^ f-if^!^ (;^-r«i 

caH c’tm 

^rif\j^s ^ff'>s-''. 4 t^! >i^fn 

'Sir'^‘5if C^*TC«I iV»5r7[^ f&'(i3?l • 

r^Hvil ig^t^ f'tf^ flf*-f.'Pt'l ^r^'H '^Ni'i-r.4H (i) 

i.'tr*! -.t^H f^T'j e-'*^ {fiaph ) fe;r*^cci ^5i 

3h -j’, r^CIi “fT 7—f5 r-\'t 'I-'<I ^'*1 I fbT »■ 

r/U'-ifi Mh UU9. *•< OA ) -if*]! 'si^ff'*"*' 

rprf-«-';-ftcj ) i<\ \ "T'J' ^4:''T*' ('A\tA''^ r.-^riK"^ 

>'r • r/T-M C1^U^ I l>'(fT-^,<-t«l 'S’.'.'^ ^?f%- 

-I*!! >‘^'1’ CA*^ \'lA«'*VA ^llvr ^l•I•'^rT':'1’'if'l'* *r^l 'ir? '.'<1, 

'ikl S"r '*^[’1 •-{ r.'M(:«l ‘'’■'"'i ■?lt5R‘5 

y.f^-.'f-'''i »'t«:5i( tiy, '> M :"4'^/;*.'< ir ‘■>i'l?:.i^'t'^7'»! 

( poo'iUuii ot rnuuinum Jin’iatt.'ni i I 


3-19. ( R-‘‘ractivc index of 

the mateiial of a pri.-'m ) I 

A^rj + ra 

• 

’ifvr <lt'^I C4tH fS't'l fi^^ll 

9^f, •'5C‘^ T^l^l ^lill ^■<*’1tfnf5<P ff>nn^ IRT'I 4*1! C^, 

'4Jt4TV( o^T®l (AH W •{T*{'^*1 
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t 

(dh,) W ti=i3. 'srrm? CWI ^ C^Wii*i3' 

^^ri=r 2 -, 

A= 2 ri v£i^*. r, = '^ 


5,„ = 22 i 7 A 

or. ),='’•■' +A 


OQ’R AB ^C'JfT 

'2frA»l?®| c-^r«l = r,. 5iti^ V*’ <511 


/j^Sln ly^ 


bin 


sin ri 


dm •'■A 
o 

Airf 

A 


bin 


•■yT'^in ^R"*^ 5Ff»*c'<!«i ( s,„) s'<t r>j^’r^'-=; infv»>fM5? c^-r«i (A) 
■57Ri '-HHW T>*n<t> "SSlVfTU-l 

f,<et?| 4'Ii ?lT^C<i ! 


(l) ‘fiT.fB fy.’5^[!5!r-iM co'tfx)' •-^'^r 

f>T^l c-tR ■^f%<i ^■it?-'';4t‘i 30“. r'^is-C'M 

43 y 

[The rjfractiii^ arip,lc ot a piiMii 60' ..nd th i.igL'of 
mmimum di vutn)n ol a ray passing througii the pnsni ib 30“. 
What IS the R. i of the material the prism V ] 

^ 1 A =--60" 

5,„ ~\- A* ' 

sin 

-^tR,/'= ^ 

sin ^ 

2 


/' = 


30 + 60 

5.n 2 


Sin 


60 


sin 43 
sin 30 




o 
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(2) c^t^ 60° ssitn 

«ft^»nrr^ V5. sjt={^?( ? [ sin 48* 36' = 075 ] 

[ The refracting angle of a prism is 60" and the R. I. of 
its material is 1*5. What is the angle of minimum deviation ? 
sin 48° 36'=0*75] 

^ I . A * 60' /* = 1*5 


sin 


A 




sin 


2 

A 


sin 


d,,,+60 


sin 


+ 60 


sin 


<5,„+60 


1 5 = 


sin 


60 


si.j 30 


<> 

1 

t’) 


/\*’7cr «\„, + 60 n_<-'I, ' '^wj~l"60 

or, 0 /5 = sin ^ or, sin 4b r^b - sin 

.. 48^ 36' or, »%., = 07" 12' - 6i i' = 3 ? 1 V. 

M 

3-20. ( F' ormntion 01 imago b> 

.1 prism ) ° 

f.vpf^ '< j-'t- >-5Ce^ 

y[r» 4 i ^ &IM : 5 -, f£(V4 .-mID 

( rofrnctji'g meuuiin ), ^ 

I U'-i, 

^ 'Ir *~--- A, 

P ^/ V' 

r‘ 

fi 


fc' < 


A 

A 



t 

/ 


\ 


Z_\ 

B C 

- 4 ^-^ -5f!faf*3'5f »lisi 

3<i 



T4'5f® 

1^5‘C5I ^ 

C^U f^fsrg 
f^T*^CT 7V ;{MI 

( diverge) Ttrr.jf I 

r.^^^ <si»zvv 411 f^'% ^f?r 41^^^ ]^f%- 
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C^C«l ^ I ^ 

tii^fS c^i wrf^^ f^^ii c^ c¥T^ P ^n>rrft 'srtrsrr^- 

^t% ABC I f^r^^ifB ^Hf%ir 

?Tf»i^ ( 3f ^i? fpai) I ^c^car i^f^gfsi --sif^^^ 
<1< QW.^i -fl'siil^rC'T f^?{1 

P' f<^- ?^c s I P' P w I 

T^f[U .f|5 c^l f'4’^A^ W<f'‘ir< iIR®'4 flpv®- 

CA^e^ ^th’^ <fs1^1 tff'i^T ^<5 9 ^'' ■^r*irsir^’^ '1:')-^fw 
«[R ^'ltl'^c^ 1 ^'Vr^^l^S'.'^ ^»tc^ 

'isil ^t5^':==i I 

3-21 (Some specific uses 

of prism) : 

(i) ^«f (Total rollectioii prism) ; 

ABC ^•(t';,'l'‘j ^WC-^'hl ( right angled isosceles '> ^•t‘*t>'( 




A 



.j‘l 4)' fJiPliJ faiSSI 

f&31 3^ 


<??i AH 5/:<.i -^r^if-f-* 

'.>iit’i fst'^’C'd [»■>< 

<‘'[<ef AC 'Jini's* 

( iVri) i •ij'SfC^l ^f-iel C'<‘C 

’*r, f*T-n^ 4t& '9 >(i51<5 (/' !-1 

4143'. « 

in?:^- Iic-i-r ■•rf'i^H ^'At (.<r-i«, 

"aic'-l’Jt-l cak^ wfi” 

v£)5“ '^1«J^-^Vl 

'>fi'i^P-T^ ^4*s BC ^(.-1 


c»«turtc'y?:'9 ■■^f^JT’if^ c^t^ 9u° "^mi 

JI^ltY^T^Trc^ I 1:irNS^p5(H 

r2j5V <5^1 I 

f<';‘=iicT4 ^ifs ^ >'?pjcT tfnc=f^ 1 


’5(rcfc-. 4‘rs«i, -1^^ ^.<ji ?(R c^ ABC f2mc^4 
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AC vfi^ 1^^ 

Vc^?r «ff^?pf%'5 I v4i^ -e^c^-^r ^ 

(optical instrument) 

(a) r'iC^ ’!5rf& -ircrf -s^frs^t^ 

« ^^^sJT^W W1*iT «J^ 5g ^\ vii'-t* 'ac<l»^ SfW^I?? 

^|f^-»: fi^tf^'i '^1^ 'T-C'i I '!ir!5p?iit ftre?':^! 

'5rff-*,T??!.l ^>1 it<si']) .i|4l^ '-if I >^i■<N %A SCui-i J’l I 

(ft) >i:!r^fff H':'l 'iicsj'i vffc-i^ I if ?ic=r(^M5j.*.',<ii r^|i:si 

I h\^^Z^^ W CA\^ '^,yv\ .U Mf4t?| 

■sr'jf't*’ >i^5?i ^z ''ilc^ I 

U) ’)'<■*--^ ^r^1':=l i^c ittonng)‘iil-il 'fifK^M4 •!« !>?} 

M'S f'd^Cil ^51 5-i *51 ' 


0 

r 

k 


A 

f i 

^ \ 

/ \ 


'\ 


'"z 'x./ -'X - 

B C 

^ -Sir^f ’’4 SI1'?! t^t^if 

fb'ii s-r 


p 


Q 


(li); ’srr®! (Electing p.Lsm) s 

s&‘ yKJ-fr-n r.^T^i yfi *U*4Z^ '‘im ^1 <il ^\\h i 

f*?! '■ipj i-T? *(^<—riMF-f yi'-u^-ire- >i*)':'Ti‘(i ^''-i=^v ; ^IC 
( d*] »;* ft>:«i ) i vw 
4-1 QP •‘;*“lT? I‘i'llTv;'f 
i'l=[Hi \ ^5-1 

fj-rs ^ik-ii^'-iK f'i'i-i;^<i 
'4l«(''«i:^' ^^*il BC 

C4t«l C4T«I 'siC^'Sfl 

caH I w 4t-Ji4 I W 

t^f'f- Fif^' ^^c<( •(! f^'-si. 

(, f&^ ) I ^pc-i, PQ ^r^sl Oi-'t] NT5‘c^( I 

<Ttca.ff«it^, c’tf<!Wn Crf;' ^f=(f5l'^'r< 

ai(rrf^^C<F ■4?il I 





i^94 

'srff^i c^R 3it*riOT 

JT^c^ 5^^ ^r^rcsffl f^^in.^csT ?if^g ?tfwa 
*rf%<^sr ?T I ^ffc^ 'srrc^rc^ij '2f[^'f'«?«i i 
'2rf^>r?i?.^?r '?ia; 

(1) nftrr -sir^r^sr Rcstf-^c«iii fe*rcu 

vSfRj’?^ 5if»ii 5r5i'®i:?r ’frc^ i 

(2) W'®H cw/fiT >8 cwfii >tr^c*fi9 ■'sr^f’it'® 

?>[ I 

^f^5T-«£l<f 5ff^5rf^1>tsp «Tj Rr*r (fh! ^*1".-5t«* W.S'l Slisral «tsn^1 '■^ill 

^iT^r I 

>str'®>(s(r«sr; ^f'*r ^i'lH '^ic«ir<?-iii“Ji ‘,,,’ sjt^Tsr *// 

^^■<17 ^’T ^iir I ‘A’ sn«ff'.'-r 

/7, -•^”’' ' 

a‘ h ”■ 

Sin /‘ 

,i/'t r.^ 'a 'iif*ir^< >if^.'^"‘T 'i> ;''»•' ’i.':*i i 

>(;»ff^'r»f-;< c-iifif <f- 1 : 1=1 *i]iii:'® :•/, 'srtc-^i i.'-i, 

5$C'35 'suRtii ^ V ^rrff csi i 

'sif'^usflVl «j«[ itf^7>-ii? ; 

*1=^^ 'SffC'-^rr'F-if'iir ^rii ^'tr.vs :ivj[ srf^.^sr 'it-n^'.-ii 

ci-lf :<p', ,-| 5?). 'iflll'l =5ll V’!ii<Vr ’I'i 

V/l £t|'®«t»ft-W A% JUfCAfi (.>1 S'? 1 '*{t'•'•Sf^S 11-i 

I V4? v|^eiii(.ip i:-1 I 

fitsfsr u!i'pf& Rf^’W'Ps I f-yr^csn f'»'« * >pi:ci 

^fcvir'P-^f’Sr!! *fc^< ?if’ cR 4 f'2icfi:'-i'< i 

c2^5ff^#r 

1. '3ifc5iff4': afaJun ^i^rr-p iVT-as f4'*n:’r '®itc-=!R^*T 

«2ff«>i<!‘1 ?*I ^f#! Sill ^114 ’’,1 ^=«fV»n *fS ^(4) 1’=r 4i'C=5‘4((:5, (»f) dies I 

[ What 13 rofiaction of light Y Explain, by euiUble diagrams, how 
rf^fracliun of light takes place m the following cases—(a) from air to glass and 
(0) from watei to air. J 





m 


2. fSrifstfir® ■sT'sf'ersi^ w^T’t ?t« ;— 

. (^) ^5^15 Vf'QIiF BfTSf Cf«tt!f C^*T ? 

(«f) -mu 'sr?f«t^ ^rrsf c-^si v 

(n) c»tc»i« c*f«ri c*45t ? 

f Answer the following quentioiip :— 

l«) A stick immaised partly in water and viewed -jljliquoly appears to 
bo bent at the surface of water. Why ? * [JJ. S. (comy)^ ll>62 ] 

l?i) A vessel full of water appears shallower than it is. Why ? 

[ H. S. Uvmp) I!)GO ] 

(i; Thf« si'lting sun can bo seen when it is already below the lioriison. 
Why ? J 

:i. '?lf*5h*TW f4 V %i>fC'T< JfSl'Sl t44C'^ V 

[ What are the laws of refraction ? How would you verify them 
axpcriLiontMUy ? ] [Of. Tl. S. (voinp) lUGn J 

I <3' V -if-Mfa ^4 ? 4*'0^1 'ilT'A^I't^iS 1 b ? 


Wbal. ilo ji .j iiicdij by icfi ictivi* m'l»x t W ba«i «loi“'the .it.Joint nt that 
ic,fi.utiv*’ luUfx of hI-iss is 1 .1 II ■ an ’ ; i Cf If H A'ji ».. I '02 j 

6. ii4 '-I'l-; ■-it'iTJf *b'. -‘pi c<*fi -r t-*'pit'i ? 

«ir,5t.4 >IK -iH '^'jr^fV ‘i :-(4) 4I5 (st) 

3tf'R i.S^ (I) <-1’! (‘D I 


r Wl at iln you until 1 si.i.nd bj a iiii'diiiin being t)|il.ic'illy donner tlian 
ant.tlier " 'A'bst lelation haii this 'leiisity witn t bo sjeuilte gravity td the 
t'lOiiMiiu I Vii'iiigo tho f'llotM’ig •''lb l.ii.ccs ui I jiJer d lueioufiitg fiilioal 
d'ui ily * — 

(ii) glass {b) t'l'pentino («,■ ice and {<(i water. 

I'l C4R'3r5>I'.r.V I 5{ 'ii,L?''-4<i '-'it1 >1'«;4' f? ? 

C4tHt&-l to^-t 1**T| '.i.c1[;4‘1 >l^ffC‘^‘SM C1*I1 t.‘ 

4l»lt5i f'*5< 4-1 :-14) -ll'i (*t) ^-4 (5(1 4'IB f 5|(514C't4 (C4'rf44 

^|t'4C'l5f 4i| r5t»11 ? * 

i How IS the refractive index of a luedinni related to the velocity cd light 
in iLit medium v In which of the following mudia du<.s light travel fastest 
HDii in whicli slowest:—(ni sir ji) water (i''- glu^^s ? Does red iieht 

travel fastei or slower than the violet light ? j 

» 

7. 'S?n^5;l44 >3 'fi-V'S •it'DI’ '■11 14^1if3 4<1 ’li’l ‘.sr^t 'IRU 4< I 

a4l& sVc'S C inches $*g:3 ■‘14i& <« 0 si'.& 1 0 e-Tfi 

-it-fl M'S A 4 f '5rt5«nsf«[n i.4? eo* 



4§6 w«ffw;r 

t 

I «fTff5ffw ""HR tw <1? ^ ^ftnf 

ft'fs ^-if I Bfcsi^r aff^«ll¥«|. 

[ Explain hc^r the path of a refracted ray may be determined by 
geometrical construction. 

A small object O is situated G inches above the surface of water in a pond. 
Construct on a scale diagram the paths of two refracted rays corresponding to 
incident rays from 0, one perpendicular to the surface of water and the other 
having an angle of incidence 80°. Befractive index of waters ] 

8. f®a«i ftpi 3>^ 

>Q Silf, V|.1 a3ff«i-4'=? I ^ c^caj 

? 

[ Frove that when a rav is refracted through a parallel dau. the incident 
ray and the pmorgt ut ray are parallel to each other. What is the lateral 
shift of the ray ? j \ Cf. Tf h’ Ksnm. lUhS j 


9 


‘, 7 > *h’ 5^1? 5!f«JR I 'SfSfT'l 




‘o’sifsiKif*; 


=Tt»l sii'-qi \ 1*38 ‘i*i« ’Tl’T '-t 1 <1.^ i 

,£ 1 ^? cs -==1 ^ 


[ '(/’ and ‘it’ aic two media 


Fro\o that -■ 


roruvclno iiifh .\ «-f '/> 
refiactivi* index of ‘<i’ 


Refractuo index of \ialcr with rcbpc-ct to an is J 38 and th.il cf an oil with 
respect to an r, 1M6 W'hat arn the refractive indices of oil with respect to 
wate»' and water with lospoct to ml ? J f ^rs. 1'07 ; O’S? J 

10. '‘xo's*' C’! 

«f*(‘i 1 ^-<1 I 

[ Obtaii. *5 n lati m between the real ar<l apj aic'ii •» of an oh] cl 

when It 18 viewed normally through a block of glass, i [ //. Kjam lt>64 ] 

11. ^ cm. d5'*i*a4l& 1 

•Stf'Sd’ll? '1-G. 


[A picture is stuolr'■i, the iKittom of a Mock of glass 4 cm high. Ilow 
far will It appear to oe raised when viewed perpendicularly ? It. I. of 
i—1 G. ] [ Ana. 1*6 cm. J 

12. 1 'Site? 1 

msi 5.11 VPCB'- 4-TC^ 0*G4 I ? 

[ A dot lies at the bottoni of a glass slab 1 inch thick. When the dot .s 
viewed normall>, it appears to be 0‘64 inch below the upper surface of the 
block. What is the li I. of glass ? ] [ Ans. 1*67 J 
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18. ^ ^ .a’ft ^Tsr srfvirsr? 12' ^ «a^ 

’rtt^ ^ ^triF I ^ srf«frc 3 pr i- 6 ; lO" ^rs 

«R arf^nrsni 3 ir<cT cifK ?r^i c*F^«ir?^ •=^tf 5 i& crr^rr^r ^!ri srpr 

? 

r An electrtc bulb ih placed in air at a distance of 1 :.' from the surface of 
separation of a denser medium of refractive index l'&. It is viewed through 
the denser medium from a d'at<j.nco of 30 ' below the surface of separation, 
b'lnd the distance where the bulb will now be even J 

[ Ana. CS| 9 J 28 '^^ ] 

14 . ’ar 3 r< .a^l? (^t'^ 

c^r f45tf<l Ttr=<ii ^f*i I •i’lH ’^icat-T «?5i 

CT5I1 ^ cjf r<i ? 

[ A suhbtanco i.s piticod at the bottom of a basin full of water and a person 
Btandb m such a position that ho can just see it over the edge of the basin. 
While ho lb looking, the water is drawn ofi Uovn wi’l this al'cct his 
view ? J 

16. 4fT5'’ ',5^ T|6&I*I n4|g I C’tl*! C^T-f 

ct^^ffK.T’T grfS c‘rf®f:»:si ji?’: eVetg vi^ 

[ A iish swiiiif. Ill a glass laiik , a peison whoso e>i‘s aro .iho\e tUe levci 
of the Witei sm rus to see two li'-li Diaw a Uia^'iiiiu 1 (> illustiiiU* this 
and give any explanation you think uccessaiy J 

i(). ■xptrd-FM -ffcM a.: 4 < ®£st 

i ®ir'r*!T (. 4 H 80 " 5 ^t*f •tlf'S'.'fi ' 4,^4 

f ^<5 dt*A ■’-(<“1 "Sf-KT fii’f'S I 4 tr 5 < wf^d^Ilig 1 6 

fjf'sts <f*JI ^ £ 41*1 f^i'in 4 < I ( sill 48 W - 0'76 ) 

[ A ray of light travidling within a lectangulai glass block fslls on one 
of the faces of the block at an angle of in'cidLiice .SO" Some of the light 
18 redectoJ internally and the not cn’cigos into an. Given that the 
refractive index of gales for the light is I •<, oalcuhate the angle between 
the internally relloctod ray and the emergent ray. sin 4 b'’ 40 '-* 0 ‘ 7 G ] 

[ Ans. lOl -ilC'J 

17. ^1415 p.siStC’t vS4fv '*?C4 CH^Il 

I CSfC^sf C^sf *£/’ 4r£64 fitfSMdttF /< «¥£?! 41511*1 4^ £7 ’t'4£4'4 f-f4 


32 
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[ An object is viewed through a plane parallel plate of gales of refractive 
index ft and thickness 'd\ the line of sight being normal to the plate. Prove 
that the object is apparently displaced towards the observer through a distance 
ift-Dd 1 

-p- ■ J 

(^) cw«i1 tTs ? W 

A 

«nce(i % c^*r ? 

^ fc» 

[ Answer the following questions :-- 

(a) Why does a thick glass mirror form more than one image of an 
extended object ( H. S. ICs’iim. VJGit) (h) Stars tt^inkle but planets emit 
steady light. Why ^ (c) < rlass is traa*iparent but powdeied glass is opaque. 

If water 18 sprinkled on po^vdered glass* it becomes transparent again. 
Why ] 

19. -jfai .e-4i& -aii^ 

jpTfin f4^ c^fsii^ 5fr*r a 'jfsr c^^irtsi 'sriiii' 

C<‘fl l 4H*1 4^ I 

[ You are standing in a shallow pool of water which has the same depth 
everywhere Hut it appears deepest to you where you stand. Explain this. ] 

[ Jf S Exam. J9Gil J 

20. 'Q C4H 4141:4 

«tt’Q 1 Jir4& C4t*; ■if«>(i f4sn ;_ 

(4) 5Tf»f 4^:^ 41:5 i 

(sfj 4f:^^r4-^^“Ji 415 4^:^ ^ 1 

[ Explain clearly what you mean by 'total internal reflection’ and 
‘critical angle’. State whothor critical angle is available in ne following 
cases : - 

{a) li.ght travels fr< air to glass. 

{h} Jjight travels from glass to air. ] 

21. ■2ff53}<jt^^^ cs^'if .£|^^‘*1^4^ C4f‘l’«<35 

4^ 1 51s4^ C4f*l « V5'i< 4< I 

r Define 'rofraotivo index’ and explain the teims 'critical angle’ aud 
'total internal reflection*. Eind a relation between critical angle and 
refractive index ] [H. S Ej.am.t 1960, ’62 ( comp), 1963 ] 
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22. (a) «H**n 1*88 >l^fe CTT1 ^ f 

• (6) c^ srr^oTJR «r1^tf -s/2 5^c*i 

[ {a) Whafe will be the critical angle of water if its B. I. is 1‘88 ? 

. [ Ans. 49* ] 

(b) If the refractive index of a medium with respect to air be ij5 what 

^ -v «, 

will be their critical angle ? ] [ Ans. 46* ] 

28. •sifsr< ;— 

(^) 3rt<«rl <f<$^ ’rai ^Trtfrs*! cw^t*i ? 

(«f) ? 

(*f) «iffsi ^fr5^ f!T3jf®5>5'5r?i<t 

r Answer the following questions ;— 

{a) A smoked ball introduced in a beaker of water appears silvery 
white. Why 7 f if. S. iVomp ) J960 ] 

lo) A crack in a glass pane when viewed from a suitable direction 
appears t.hining Why ? 

(r) An empty test tube introducer’ m a beaker of water in a slanting 
position appears shining when looked from above. Wby ? 1 

24 dllKs«tf5An<t^Cn’Si^ 

’j‘!sn I 

[ What IS a mirage 7 Explain by diagiams, how it is formed. ] 

25 h Sff^ srff^ | C’T 'Titfl 

9<tl5 win <s^f 'si 

L A fish 18 at a depth of ‘A’ in a still pond Prove that the free surface 
of the pond will appear to the eye of the fish like a plsue mirror with a 
circular hole and that the radius of the hole is -j. The B. 1. of 

water--// J • 

26. >t<^^ C<Fri 48-6" 'SfSir'l Cl C«f5t 

Ji^ 97'' C4tf‘!4 <a^!5 3lf<I 3ir4 ^tC’T I 

[ If the critical angle of water relative to air be 48'5'*. show that objects 
outside water wiP appear to a div%r to bo contiued within a cone of 
angle 97“. ] [ H. 5. (cowjp) J96.f j 

27. *fl-‘fi?CJrf5prrf^4’'a<Fl5 '« ^^15 5f<j 
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i A caodlfi fame ia viewed through (a) a priam (b) a parallel aided glaaa 
slab. Explain, with the aid of neat diagrams, the apparent poaitiona of the 
candle as seen by the eye. ] 

28. "^^feop 

?iNS?r ’ff5«t«f ^r>p?ri ofsff'e i «ni, Tfm t*i 42“ f<st«fr3r4 

^ I 

[ What IS a prism ? Explain some specific use of prisms. Trace the 
path of a ray falling normally on a 60° prism of glass—the critical angle for 
glass being 42°. Consider any two faces of a prism. ] 

f cf. n, S. Eji'im. 1960 ] 

l^if$ «r?i fen ’Tifsfji i 

^-4-Jl TT<iC-v-l g4|& ^I5J1 'T&'il >1'?^ =1^ C’4H ^It^TlI I 

C4T‘l«4r : ^<1V-‘11^*1 >1^41? (.411--50'. 

[ Show, by means of a diagram, how a beam of light may he turned 
through 90“ b\ an isrsceles right-angled glass prism, KspLun why the same 
effect could m i bo jiroduced with a similar prism of icu. Critical angle for 
glass-air surface - 11“ , critical angle for ice-air suifacc-~50° ] 

80. ^R«sf 4-r5f/-4 ^C9l ? «f\5>iT-^4 C-?'*!'9 

f*£r8?C3|VJ N?w,(i:tM4 4< | 

[What 1' the angle of minimiiui deviation ^ Establish the equation of 
the Ti. I of the material of a piistn in tmms of the reflecting angle and 
the angle of niinimuni deviation ] [ c/. Jl. S. F.d-ivi. yjoi ] 

8!. (4'*l GO Ct: 

^T^lT^r ?(f«-C4 .*1 4r<' «r$l 40". f<S)^c^<i 4^- 7 

(sin 60''=0 706) 

[ The angle of a jinsm la 60“ and the angle of minimum deviation of a 
ray through 'the prism is 40°. What is the E 1. of the material of the 
priEin 7 sin 60“--0‘7CG ] f Ans. 1’68 ] 

82. cg4l? to'4 4.,;vi>lT<4'C4tn 90“ .£141 Wl® 5tt& C4T1 45“ i C4f4 

wrn^f4-'*if‘tii C4f4 5i^rc4 

^ff4‘4l I ^ gjr® <?^C4 7 41(4)1 44 I 

[ A glass prism has a refractin', angie of 90“, the other angles being 46“. 
Draw accurately the path of a ray incident noimally on one of the 
refracting faces. What is the deviation piodiiccd 7 Eiplain the phenomentn 
involfed. ] [ JSf. S. ( comp ) 1961 ] 





(W 3 

[ Lenses and their actions ] 

4-1. % 

<1® i >r^i'?<t5T 

'il^ -^fsl^ri'71 ^V*K«TC^^'flTC5? ^-t^l 

PeT^ C^t=3T< 

“Burning glass” ^1 ^t"i^! i 1857 

lit^fr.^ ('Ai’f\^ '5^ "i^f<iii P(f4^ 

?j^'nPe>='T ' C-slW C-IS'it? * ^f'd^II ^ PlP<^ 

fbf^® iiii^ttfit <ft‘5t^ Tf’^ *^Um w f*HCtf-r <Tn^l 

^^^Tf'p-1 I 'srf»ir-?^ TfC*^ b^'^^y ■^Ttc^'li, Vf'I'ft'Sf* l^^ps 

■-2Kt}i's 4^J ^I's^lPiC* r.?<:’*!< ■‘lT<5t^ rwpiC^ '’ft^J^l 

^T'l I 


' 4-2 ( Definition of lenses ) ? 


( refractJiig ) 

(spherical) ■il't»f5 C^lT^ll^f 'Q £l''T-f& 

’^'^T =l‘<!l ^3, *C'<1 

(;®T5il ^s\\ (• 

'iJT' 

>ni5 ( Convex ) ^1 

( Converging ) VA l 4^ (i) fbH ] I 

c^c^zm >1^ vflTv 'srrc'^ii 

■sriPlC^ ( Concave ) ^ 

( Diverging ) c;oT*ir [ 4^ (ii) ^I’v fblS J I 





fi) (li) 

§^5t '9 sr^T^sf Ce!igi 

fblj 4^^ 
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4-3. ( Different types of lenses ) S 

^ %*t? «f^t^ esj^ 

TO ’ftra I m\ :— 

(1) ( Double or bi-convex ) : 

cs\^ 5 |i:«T 

[ 4^ (i) si-v fki ] I 

(2) 5^311^51 (Plano-con¬ 
vex ): vfi^ipfB ^«T 

C^ 9 T <TC 5 l [ 4^ (ii) felf ] I 

(3) ( Concavo-convex ) ; c^ ^5T 

cq^ 'Q ^'gST [ 4^1 (iii) <1?. 

fKS J I 

(4) ( Double or bi-concave ); ^il^r 

[ 4^1 (i) 5f> r&H ] I 

(5) ( Plano-con¬ 
cave ): 

viiT- [ 4?f 

(ii) =l*N 1%3I ] I 

. (i) <ti' (iiij 

(6) ( Convexo- *£f 4 tc<'< '®r^e^ c’l’*! 

concave ); cm^ fsai 4^1 

[ 4?t (lii) siv 

fi^] 1 

M-4. ^91 'Clfwtfl '« 

TO ^51 ? 

4^ (a) 5ivt5l3l c^ifl 

c^ ^5i1t <tf%^ii ^z^ ^'<1 ^Tt:^ <iTr^ I 

fn^ ftre^ ^t?! I 




(i) (li) (iii) 

fofeS C^IM 

■ fbn 4«r 
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^ c»iTOf ^ ^ c^ c^ f^sr TOI 

^f^fi [ 4^ {a) fm ar^ ] i c^^cw 'S(f%»rt5t 

c®i’*T ^®rj ^ 1 



(a) ijb) 

»l3lt^^T*^ <f^'®W ^51 f,«19T 'SrfSJfH't <fl<!? '5R5S9I f4!19f 1^1 < I 

^f'JlSrGK $»l 

4^ 

vil^t^TC^’5[^^5T C5^C^ C^l^C&'T6 TwrA ftl^'-^- 

isf^ ^ fnc^ ’stfs^’Tt ?^r=T i 'iic^csj ^if^- 

9^?r {Tlfs Rnlt^ [4^{b) f53f 1 I ’RT’?<t5T 

CffT9T 2rf%^;5 Wt>C£ 

I >s\t '^^■^-=\ 

V 4-5. cmi % 

{ i) ?faji^-C^^sg ( Centre of curvature ) : 

C9ii:^5 f^f^i 

Clt^C-f ^ ( sphere ) 'ST'-T '^A I CASiZ'^ W^l- 

c^m ^1 1 CW, LN c^w c^fi^lii ( 4® t^3S) I 

LMN c^ c’tt^ir^^ (^iiM fw^ c?^tc5il ) ^51^ (.Afm 
Cl. LMN ^C9y< A'^\-C^m Cl 1 ' LPN 

^[aF5l-c^S C 2 I 

^ai^sl c^ ^*[^^*1 (infinity ) I 




,1 —,|i I \ 
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, (ii) ( Radius of curvature ) S 

c»ic^ ^Jt»it<c^' 

TsrcsT? ^\ LMN ’?f3F5l"^tTt»rr'<f CiM 

vilTv LPN CsP ( 4$ S^’s fM ) I 

(iii) c2j*rt*T Principal axis ) : 

C5ru^< ^z^ 

»!’s^ a{ m c^u^< mu ^z^ i 

4$ ffecii Cl Cg ^ffS I =^^?rtr CjPMCa 

CA^ LN c^z^^ '«r^ ( 4® i\‘ f^ii) ' 

Jf'Sl'iM ^C5|?[ ^Vfvr 4 C5IC91< 

.stsTfiC ’^^ 5frr,-.T I 

{ iv) "SdCvlt^-C^® ( (')ptical centre ) i 

?i^w r.5fT4 '^Tc<=ir'ii-'-^if'‘ii sfc'-r 

^?r c^ c^^tc’ST?! fw^n 

J>^CT 5?- 

T-r.v^l^TiK^ f^*5Tfi Tg 
«r.T f5'«-a ^ 

«fnr4 c<- 

c^vf ?iic^ 

4® ;^'n fbz^ SA '-ii^^fS 
'srt^srt^-^T^ LMN 
A f^cT cAn:m AB ’ic’r 

BR ^^c*® SA ! 

vflC's^tiS AB HT. sfsff^'5(^ CjCa-^^ Cf*f-f<=5 O 



O 15!:*^ C!-f9f< 'Bftc^iA.:4df 

fbH 4® 
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. v£i^ a, ^srtnf%« s A f2(^ 

( emergent) BR >rsrm^t5T ^ ^^ITl W^T’Sf 

9^ 'il^'F 5!ttC5l *«rrc^ -^1 I v£|^ nr^-’RT^ 

( lateral displacement ) C^I^ C^lttl 3?^i:5T (y[^ >RP 

I c5ic^?[ a§rrr^ 

C^ SA, AB Bk v£i<fsf 5if%^1 i<[| I 

vilt ^?p C5TC9!? cts^i ^^'^us 

’TTc^ :— 

>1^ 's|W ^'K 

v£i5^r fw^l c^tH '5rtcsit<'5f*ir 

^7^4 ^15!^^ =(i—( tit^i m fw'?[i I 

I l ’sifw csicM'*! ^»>i ^aii3!-*Tit»ff«(">f5rr*r ?>? '«rc< 

C'??®' ^s»']^5T sr^-:^ >!aj*^-l't^’t %^C-T i ?rfvr <*p^|->« rt>ff^f' JtsiM •?! '®i®l'?1 

Cisf-r ^i=T Mar^ST r^ W.<T '4(fC®!f-?-C^'* ^ >t5(r<I'f^ Wl | ] 

{ Optical contTL IS a fixed 

poi:\t ): 

1?I C^r*r ■5JiWl<P-(.=5^W ''*I« t*^sl ’Fr<»!i c9-^15 

sfrw jr5,;4._'?4««f<^ fe-51 f^-*^ . lij’ituif<?r^ '■'i»(!r,^ ?»] 

..vrsfi-i 5f(5r;— 

4€ fK3[ A >0 B a?is© ( langent, 

plariO ; 1 ^ •TUMC’J'I >taila(?t51 »Vc< , iplil*! 

Mari'S'iM 'serRf^^ ^t^ay-i-p ijr^i I'tf'S’?^ 9f'j;&i Tqr*rfv5^ '« Hsfsr 

<?f% i "Mini's^ s \ ]’>]i 

s 

r'0^1^ CsTC’SfS vaF 'S»<«rCT' ■'PIBtFSI’P <fsi^| SICK -<p^ll 

•ftu?l 1 A li **t4jp.^'KWK ! 

OiA O-B »rii§iCK’«rtWK I fijA liMN ^wir 

A "srtv^ 'sf^’fsfc^, CgB LPN 

B \ Ti^ssiK CiA CaB 

Ksrr^-srfsT i la^ ^r«ic‘Bi Oj AO *aKt CaBO 
( similar ) I 
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[OiA=CiMvfiJ'( 

vU2 v/jl? UsJr 


CjM OCi CjM rp -p_p p 

c;p“6c»=o;p 


] 




OM CiM , 
op-OaP 


LMN ^5C5T?r LPN ^C<TSI ^ap^-^^Tprr^'ra 

OiM = ri 0«.P=/*„ , c^fC^C®, 


OM_ri 
OP ~/a 

0-f<j*9^ PM *r55n;^i’^tc?F <a^rs( 'sucH 

’Tfrrc^ ri ) 2-®'< ^y*rTc^?i i ^aF'®i-^rt>fr<r'' 

O f<*?5 f^lT 1 ^* 5 ; I 


(v) C^Pt^t^ ( Principal focus ) * 

cw%rf^' c^ c^u 



(a) ' {b) 

^'t-3’ ^51^51 C®lC9f^ 

fe 45 

^«)<n ^ I ?ftri5Cig 

v£i^ f^=?r® nfii*^5 

(c^c^?r c^tc^) '®iw?f c^T^i 
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C9R >e 

^ ^ [45 (a) (6) fw] I ^ 

^ Wl I 45 f5Cli F C5ir»nT ^’*0 » 

vii^ c^ c^Tc^^r ^ ^'«rj om\^ <»rTi:^ i c^ 

CfFmm ^K\ Tigti (TPt^ ( second 

principal focus ) ^STI ^ I Wt?1 ^ ^ (m^P\ '8rfi:W— 

«w*r ^ ( first principal focus ) ^C«T | f^CH 


(a) {h) 

fe-s?!«c«^:9fT fiinsf (Tf.r4t>i 
f53, 45 

2f<t^ vsfc^if?! F' 

'2rf^»R;c®t?i 5!>{T?‘5t^»tC'T sts?! 

f 4l (a) sIn fb‘3j ] I ^C’Sf?:if F' ^ST 

(m^n ^r^Tl I 

’ttVrc^ii w^ c^ c^w '2f«(ri{ 

F'-vil C51^ ^5tTl 

'Sfc^il '=« r?1 ^tt51 F' CSK^^J 

C^Ftrm ^f^tJ ^-^1 ^^Z^ [ 45 (b) f53i ] I 
cstpwf^i vsfvr^r ^ >i*®i wl *iTc?i 

c^ f4*^ c^ ^'c%' 

WTffl (^’isT a«itc^ ) «rvfTl 

c5!i*»T<i 

i^in c5ic'*T?f -±i<tH 'src’fvi ^ i 
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C t C9tc«nr <rrf^5i« tsrf%f^ irbr 

« 

c^t’pt’T If? I ^r?c? *Tr?m«tc? c^iwi cvtvm ?i 

« 

c^f^n f^? ^"(Tt c?Frvr>Tc?r^ ^r? i ] 

(iv) ( Focal length ): 

'{.?5?s o i2f?tR 'sr>f c^-c^ 1 ^ 

C^T^T»T F '^m\ F' CTO1*T-f?^ ^cer I 

^C?, SJCif 'il?s iTl 

O F m' F'-^'< ij^ii >r*iT-i ti-'r? ^'\ \ c’lC’s^C'S 

C'X'f'f’f-^'l’^ ( ^rst cocdl length ) 

{ becond focal 

length ) ^«Tl ss^C'r 1 

(vii) ( Focal piano ) 

Cl*!*! C«1C^< 5{j>ir C^'f-«^fC>H !'»■&< fjt?| ‘/,*T* '41M 

‘‘CT ( plane ) 4*4*'l 'pf^c®- -^jtr.^j. C^r<if>I-'^?f 

4«il ^’4 I 

(viii) CItVl ( bocoiiJary 1 (kus ) : 

^f*T i? <jii y.r(|j\5 

^Um\ ^451 '«n^f4'S 

^C4 ■2ff«4<IC=f^ ¥C«^T 

r.^t^ 

f^p!« I 43? (a) -•\\ fKH F 
^5J-c^t^rJi 44' ^T&i 

. . F' fs!^^5r c?»i:9T? CVWji 

2r<r^ f^3i4^(a) 

'«r'Ri- *T5lf«4T^ 4ri.’T4Cn4 44 F' f4?f:^ f5l1%^ 

^4tCf I F' ^'4 C^CW^ C4^‘=1 C^P1^‘14 I 
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• * 

^rsTTSiit^ v£i^^ <2(^ 

mro c^t*! (7!!^^ 'srf’ff^^ ?tc5T «ff%w«f?[ 

1^ v^^T^ (?FW*!-^C5T c^^^ 

fT*5 'si’f’T® ^fSl?{1 

TO I 4^ (^) JTs tk3i F 

C'pt^'R v£l?ft 
5l#-( f^l rM<Ft>T-‘^‘«1 
of^jTciri I 

_ _ ^ F'f'.*9'!q»J^9| Cll'l t’ft4f>i 

(2tm»iTO< F' U^ 

l^Z-fZ^ 5TfciT?[1 F?i I F' C5ft«l cwm I 

TOC C^ ^ii7 VT ) <?ifK''m 

^■-1 C’t'\*l C*ft^ f?< W-^ I 

(ix) ^(,^<1 ( Aperture ' : 

'Sft^n c’lM I >fi*[T<®f»tc< c5ic^<! ^n>iT;4 

vil^ C^ 7W.% '5TfC'yllt)*<l ^-*11 C':'l&— 

wfcsj ^?t c&'T^ n< I 

4-6. (2if®f^*9'Sl^iT ( Formation of image 

oi an object by lenses ) : 

'^ir^'ail "Srtf*^ C4 C^tR M'i '«lf*ir ’cfjt 

^z^ 4^3^ 2if'tr<^«? '^z^ I 

C^tH M'w^S -^Z^ ^“8R^'4 

C^U T^z^ '^^■^11 ^fz^z^ ^f~Vi\ 1’C'< U^ 

'SRi^ I CTO^, CWf\ •■£i'T*f6 (refracting) 

^wsf, 3Fi^.'*j I 

4|?F®’IC^ Cs\<f\ ^Kl 1 '4-%^ ^^^. S I 

'ii’^fS f^l^I <i v£j''?fB wrs 'l^l 

iC?| -Am\ I ^5^T<1 ^"Si C^**! 
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r 




»i^T^ <1^ « f^«rr?r i *ii^3iT?r t9wfBc4 <4^ 

srat'S I C9wf5r^ vii^ %»r Ttf^®! 



c*i^ •?jS 

fsii 4^ 

’ffr^ f-r«ir^ v£i^f& sff^r^^ ( 4^ fm 
4-7. (Determi¬ 

nation of the position of image by geometrical construction) t 

C^I’^llTt ’ftd^ ^t^l 

^*lTa 13®tt'Q‘l 

(i) C'-^R *jra ^'S^T 5f9R C^^(C»I'4 fvf^l 

<2('<'R C¥t^TC»T< fvfC^ ^ 

C5TC9r< 1 b1^?(I 

I 

(li) C^R ^f*f 51^(^i5T5I^TC^ C5IC9f^ 

"sH^fsTg ^ ^-^ST 

f»^ ^qTN C4^C« 

(TFt^R ^f«l^(1 ^C5T I 

(iii) C^m ^ill f^?[1 

S[|-^t5*C=![ I 

4'^P (a) {b) fBlj C^f^RSll 3^^Uf I 

PQ C5ic^^ 'sfj'sp^j w'^f’a^TH I Fi Vila's Fg mm <2f^*r 

•e I c c5Tt9f<f i Q 
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TK<2r«tT^ 

QA csKm ^ c^’m %i ( 

CWfT® F1 ), QB csn:^^/ ^Rt^TWC^ 

^ QC c5Tt^^ '=rTC5rr^-c^c2ff?r 



(«) ib) 

^fsnz^ 1 2ff«JT^i:«f<f ’f< 

Q’ 

Q' ^^t^C5r :s[r-^ I 

Q' Q'P' ei? '^ifm<^ -Sn^ ^fvsf^^ i 

'ii’rtw ^ci’ic^r^TT c^ f^^=^f& ■<f^<^ >iiFt?[-*i 

5[T# ; (Tf-C^R ^-<\ ! 

’’ 4-8. ^-55C9^ ( Forma¬ 

tion of clifForent images due to different object distances ) : 

I f.5TC^< ^4 4fr.i9 *qlRC^T ±{r*HC^1 

^ ^rrf^f®^ Reg ®t5T<i 'sfU^iTbm ®5«! i 

f^j ^'5®! (Jpf'3'f % 

(1) '®[^CT ( Object at infinity ) : 


^ ^t?l 

ntc^ I v£|t ^R3I5SI^ 

C9\c^^ '5(e'SR ^1%'9 
(inclined ) C^Z^ 'sir^f'®^ 
^C9T «ff^^?fC®R[ m C^T«Ft»T-TC5f 
( focal plane ) 



'»r>ftC5i 

'Vf •jriJT ^rs? ?f1^75 

f53i 4^ (i) 

Z^ RRf« ^fz^ ( C’tt*! C^f^rC’T^ 



512 


) I csnro c^^t»r-^9T 

[ 4fe (i) ii' f^ ] I 'e cfI 

lil^ '®i^«1^*C ^f?rai f?l^^®t '®ri%9i^ ( objective ) 

( 2 ) 

PQ [ 4^ (ii) 51*n fill ] I P ?^r® PL '6 PO 

r.3i9{ It fit^c^ ^ I p 

'STC^^r pq 5^^ ^tf^C«T PQ I 


L 



u 

^ 2/-ii^ w'' < j erfsf^T'^ ar vfi ^< sfr^i i 

flar 41 (li) 


f&m c^T^i ^PH c^ f 2f-A< I ^^1 

% n'-r- f:? I ^951 %f4?:<^ ^jtr*i'iPi 

^ I 

(3) 5f^c:«pFr^i;^2f 

4^ (iii) •^s f&'4 C'<t^l a '2[fsf^^'^i s 2f fr^ 

I 4^ >l*T, 51^^ ■5H't>TC^^1 I 



2 /, 2 / 
(m 4lf (iii) 

C«Ysf ^^’5^*1 ( terrestrial telescope ) 




(4) 

. PQ ^ [4^ (iv) sTn fe] I «rf®f%ir efjtf^f^ *r«f^ 
c»r^ ^ttw c^, 
fiff^f^ 2f i?lr® 

I viit «f1%f^^ »iir, 

m 'scr^Tc^ 

'si^w m-^y 

VSf'JJ^'SSpel ^«/2/.il'<[ ^ICSf] ; Stf^f'j^j a/.^^ (.-1^ ?:< 

'St^fs ^3 ^'^1 I 4§ Uv) 

(5) ^ C*ift^tC*T % 

4^ (v) iTs f&?:^ PQ ■-q4f& 4^? -.Jr 141:51 ^-<5f?---1 

'5fTC^t4-it»JI 0^=31 

?'^C4 ^''“C- 

I -‘;^ ■tJTi'f'i*'? <ir=1« ! 

51^1'? ?(.:« ^[‘jiybB- 

^fC'* ^'iy —*Hl'=^*^‘t’^«i 5151 

{. speciTomctcr ) Cel’ll:*! ^“< 3 «f 
41?®f:^ '4*51 ?5l ! 


A- 


y 


\;'i 


ir 


/ 

c 


I 

Q 


•=r*n:5f, 

4t> (v ) 

(,6) f >« C^Qm^ aic«a % 

4^ (vi) il’s fbCli PQ 4^ 

C4T4T5f-^4:^ 'si^lf’S#^ I v£.^C<i 

4^4^ C4t»IT« 

^ mi t5t:4 

4f^45 4f4C»T ^ ^ p 
'siTf^^cw I p fh^ ?^C*1 P 

f43 I p<? 51^ «4 





/W 


.-^ / 1 




q-Q 


IS 

■2ff!Sf^4 C5Il®f) -9 


f53l 4^ (vi) 

'Spnt I fM C4t4n 5in ex, 4 ^ C4fvr:4 »ilf f4<J C5!Vftt(.4 

33 
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c»rf^ 's ^ ^ I 

“f l^4<i Tfwi ( magnifying glass ), '9Ttl,^hF*l 

'Q ( eye-piccc ) ^ l 

(^) s v£3c^c3i ^ c^sr 

«rf^c^ '=rnpi% '« <£RFt% 

’T^«fl C^lf^l '9 
’fuii?r*s c^pT^t^ 

^c-![?r ^lC*fT I 

4^ m fficai 'siT^sT C5i^ 
vut CW^R^l 

4-9. ffeci5?r ( Convention of sign ) 2 

'^^1 CW^n r.^ '^ffNif-l^r --1^ c^- 

(TTtflfC^ ^1 fvrCT I f^f'Sg 

'Q f^rwl ’'^Uz:^ c-siz^ ^?fcvf< f6^ 

( ^1 I -9^ fH<T?i f^^?r : 

53f«f^ ^‘4^11 « c^c^r >i4wi wc9T<r -sitrisir^- 

c'^'-s ^itfnc^ 1 ^c«rr^-c^® 4^. c^Pt^st^ 

fifc^'siOT 'SfN-T^ 

f»rC4* f4-^ sjiTfll^ (positive) 441 

i^fC4 ^94* gfw '5rtnr«^ 4itr® ^ 

^4'^ ’*8*1^91^ (negative) l 

45 (a) f5C3i 9 ^ C^^^^ I vil^R^ 

O ^fz^ F I O F C’tisT 

f^ZW 4Ttr® ^ I i£it ^4^ 

^ef-pSI^ 1 CcTi:^4 O F ’It'S 41^c^ C^RoT 

'SlRff^ 'srrcsiTCwg f4C9f [ 45 {b) 

fe ] I ^wR \ 



153I 4^ 
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« 

(1) »r*r T«, »PE -srf^fH ^1 *nf c^r^*nr (+) ^ i 

(2) 'swt '^sf? «rf^r^ <1 cvr^nc*ni (-) 

c^??*r^ c^FtTfr ^(?r? <Frr?f^ >9 cro? 

c^tm ??r? I •jwt^ f^^*r ^91 I 


‘ 4-10. cmim ^t«(t?r«l ( General formula for lenses ) % 

(Mm O 

( object distance ) 

5 ( image distance ) ^<^1 i 3^T*tt^®r5 
V ^T9l, viiTs C*1C'ii9 

5rt*(r^«| -^li m\ I 

Mm c^-c3i 55f«^.i 4-^1 i 


(i) ^'591 ci^rsiriFT([ s 

4 ^ (a) ft3i ctT^r t LOL' ^4f& ^ '« C‘«r^ i pq 

mm 1 

4-7 ^f'fs ’(^r^ pq ^f^vs 4-31 4?^rfClJi 1 

>lff « ^=^11 -SlfsPl^ I 

pqF RFO fari^ i 4tc^5\ 



pq^RO^PQ 
Fq OF OF 
. [-.-PQ^RO] 

•• PQ Qp W 

(7pO QFO 
t3|^'8» =5-i9tN 

QP _ PQ 
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. (i) (ii) ^ c^ 

Fq 

of'’oq 

Pfl“OF^O<7 
OF OQ ^ ^ 

4^ (a) flsitSTtlt, -> OQ= H-m 

'2rf^'f^?-p^ -> 0<7= -V 
-> OF= - f 

(ill) -1 ’n 5i^=3f<ic^ 1 ^ff'^, 

- '’-(-/)= 

-./ M 

, , /■—!'■ — /’ 

T4^!, • 

— / u 

u/-U*'~-= rf 

'<f\*\ M'V ‘.T<51 4f^C®T, 

i _1 
'■ / M 

111 

'«‘]‘W^1, - 

V u t 

(ii; Cc^?5T fsi^ ; 

4\5 (?))•<? fbc:*! LOL' ’’4’ ^ f.^t^ '5rT5'«'l I PQ 

(.<^1^^ '2f«lt^ '®IC^< 

v£l<f{6 

I 4-7 -Pl^fe 

'5(9^''£| <2jf^f5JV vq 

<f'^l I 

'8 c*rrwi I 

^■^,^pq¥ iSTn RFOf^^^ 



p</^RO__PQ 
qF OF~OF 


[-.• PQ=ROJ 
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qpO QPO I 


(ii) 


PQ _PQ 
0(7 ■'OQ 

pq _Oq 
" PQ“OQ 

(i) 'ilTs (ii) cjtfS (71, 

qF^Oq 

OF~OQ 

OF - Oq Oq , ^ 

= •■■ 'HI) 

OF OQ 

4^ ( h) f{>--irf5?frf), 'T'5-pif ->OQ =--+u 
>‘?rr5f^?f-tf^T!i ->0(7 = +’’ 

-^OF =+f 

(iii) ^5l ^TTf^cej 

f — r r 

f ~u 

uf-ur=^rf 

ii'F^ <itf-r ui'f <^141 ^T’t 

1 _ 3 =, 1 
r f u 




11^1 

V U f 


4-11. ( LinL'ar magnificatioti ) : 

^'141 ^^14 

'41nra—WW 

^>31 si ( magnifying power ) 1 

'^vf^ ^ iffil ^*rC^T4 ‘4^1^ I 

Am 




(m) = ’ 

4^ (a) J^'s fK3i 


7n 


Oq 

PQ ~OQ 


_ pq 


V 

u 
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4® {b) STv fef 

PQ“*OQ“« 

^I^STTfv C^-C^ C^smi 

n 

4^ (a) ^*x fkiS, CSTC^I c?[mc^ W 

tjl'tw ^Tx ^'^eriRi i «rf^, 4^ (b) 

'SR^ST C^STfC^ u '2ff%f^ 

C^rt^ I i^^Ts ^fsTT® C^ 5^C51 

tiJTs #C«>1 1 


(1) ^ i^C-s (a) 50 cm. « (h) 

15 cm. ^ ^T’n ?5 ‘<?t 1 C^4t»T 20 cm. 

C^-t**rR ??C^ V ^ft<§ 2 cm. 5tr«1 ^ 

^ 5 ^ r 

[ An object is placed at a distance ot (a) 50 cm and 
(b) 15 cm from a convex lens. If the focal length of the 
lens is 20 cm , what will be the position ol the images? If the 
object is 2 cm. long, what will be the sizes of the images V ] 

§1 M= +'^0cm. ,f= -20 cm. ('Sqsi ) 


(a) 'sfR^l ^jf^. 


l_i^l 

V H ' f 

1 _ 1 _ 1 

'» 50“ 20 


. 1 _ _ 1 I _ -‘1 

“20“*'50“100 

- -‘°® = -33-3cm. 
a 




33-3 cm. ^ I 

100 

^ f T 2 

v£im<5 m = - = -‘^ =„ 

u 50 3 

.’. ^ =* ^ X '-R 

= 2x ^ = r33 cm. 
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(fc) m»+ 15 cm. ;/** -20 cm. 

l-l=i 

V u f 

’’ 15 20 


or, =— 4. = 

20^15 60 
.*. ''=+60 cm. 

^91 ') 

60 cm. ^59 I 

m = -’=:^2 = 4 
w 15 

= 2x4 = 8 cm. 


(2) 5r|-5<fc-^ liC'i 30 cm. 

«il^* 10 cm. fC-q I 

[ When a point source is placed 30 cm. .nvay from a 
lens, an image is formed on the other side of the lens and 
10 cm. from it. What kind of lens is it y What is its focal 
length ? ] 

^ 1 fviZ'P 4tr'^^ 

v£iT>. J C®!*^ Cffjgf '<F^'e a^tf 

’iTuil 50 1 

* 

^^jy['u = 30 cm , v= - 10 cm ( ) , /=y 

1 11 
•• "10 "30“/ 

_ 4 _1 
30“/ 

• • / 30 _ _ 

.. J=- ^=—75 cm. 


or, 
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(3) 5 cm. fw ^ ^ ^ I 

25 cm. v£i^f5 < 2 ff%% c®!^ 100 cm. ^ 

^^fs[ ^1tr?[ I C¥f5?t^-^?r?j ^ I 

[ An obiect 5 cm. high is placed perpendicularly in 
front of a convex Ions. An image 25 cm. high is formed 
on a screen 100 cm. away from the lens. Calculate the focal 
length of the lens. ] 

^ I v£i^r<?T m= J = 5 

5 

m = ^ =5, or, -- 5u 
u 

'’ = 100 cm. .'. ?/ = 20 cm. 

I »’= 100 cm . w = 20 cm ; /= ? 




or, 


6 1 
iOO' /■ 


50 


= --16 6 cm. 


’F'H i - -- = ) 

' U t 

_ 1 1 _1 

100 20 “./' 

100 ^ __ 

0 3 

(4) 10 cm. vii^fS ^-gsf 30 cm. if:*] 

'®rrc5 I y f^p 

[ An object is placed 30 cm. in front of a convc'c lens 
of focal length 10 cm. Where will be the image formed ? 
State the nature of the image. How many times is the image 
magnified or dimi:'* .'’cd v ]' [ H. S. Exam., 1961 ] 

^ I dir^pCK, w-= + 30 cm., .r = -10 cm. (c^^r ,'0= ‘f 

1_ 1 _ 1 
'• 30“ 10 

111 2 1 




or. = - 


30 10” 30 15 

»'=-15cm. 
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* ^ftrsT 15 cm. i ^ 

i^t5 W?R ii|5?‘s I 

,j; 1 K -I 

m= =i;:=o 
u 30 ^ 

'Sf^ift^, '5TC<^ ?>’5‘r^ I 

(5) vii^f5 50 cm. ??:^ nlT!f 

200 cm. -sll^i: I C5F**T 10 cm. 

[ It IS found that when an object is placed 50 cm. in front 
of a lens, the image is formed 200 cm. on the other side of 
it. Find the displacement of the image if the ‘object is 
moved 10 cm. away fiom the lens. J 

^ I c^Tc^f^ ^vf<| -w-fc'-f *^17^ (.>1^ 

<7rf=vi 5ErrJ‘c^^^' c^, c«i'>ffB '§■ 5 * 1 ' 


'^IWI ^\Uy 

L _ 
/’ 

J _ 

1 

/ 


= -200 cm 

* ^ 

u 


1 

1 

_1 



' 200 

' 30’ 

j 


or 


5 

1 



200' 




. i 200 .,, 

. . /-- _ cm.-—40 cm. 

5 


C's’pf# f;?F ^‘gsi £45^1 I 

■a«K U'i]^ wi), M = + 60 cm. f=- 40 cm. . 

'srt?i4l 5Tf‘T, /.-j^ = 7 

i 1 1 

or - — — 

60 40 

1 _ I __ 1 1 

'’’ 60 40"" 120 

.'. '’--—J20ciu. 

120 cm. ^fTri 

«r5cQ?[ twi:^ (200-120) = 80 cm. >if^^l silf^.C-r I 
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(6) 20 cm. 10 cm^ 

^ wrrsn '«rtr5‘ i i 5 cm. ^ ^ 

tST’^r^ 15 cm. ^ '5R:'¥?T ^^iTtsil I 

'Q I 

[ Two convex lenses of focal length 20 cm. each are 
situated 10 cm. apart and have a common axis. An object 
5 cm. in height is placed on the axis at a distance of 15 cm. 
in front of the 6rst lens. Find the siee and position of 
the final image. ] 

'^tri fsi^^ ?^C‘< , ^t^’l 


v£i«r, ^tf^, ^ - ^ = ]■ 

< u J 

u -15 cm 


■sj-? /i^r. 


or 


1 

A 

r 


1 ^ _ 1 
15 20 

1 _ 1 1 
15 20 60 


f-- -20 cm. , ' - 


.'. '>•=+60 cm. 

(2f'<|'.[ <71-‘^Tc<5‘ 'flfsPl'!? * S^CvTSj 

( ) 'ilT- 60 cm 

1 f^!5 10 cm. 

(60+10)=70 cm.; 'Stf^f^i?- 
fsr^Tj-^’s ij^ 1 c^wte^, 

M—70 cm. ; /— —20 cm. , v = y 

l-\ = \ 

1 1 1 

or - = — 

<■ 70 20 

1^ 1 _ 1 ^ _ 5 ^ ^ 

<’ 70 20 140 28 

c — - 28 cm. 


or 
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c8\^ ^ 


. C5ir^ ^ 

f^*ffh5 %^ ) 28 cm. ^ 5tf^ «(f^^ ^ 

*i|Ts I 


v£J^^, <2f9j3| = 

« « n « = 


'* = 60 = 4 

M 15 

r^28^2 

w 70 5 


^-i = 4 XI = ® 

=-5x ® = 8 cm. 

4-12. C^C^if ^t*rtiJ«t 

^fiSK cStf^f^OT 'S (Determination of the 

position and nature of diffe»‘eiit images due to difTcront 
positions of the object by the general equation of the lens ): 
^'!g f<^r*a ifJlC’^ ^tf'-'K^T fffsf'-TC'^^ '^'<\Wy 

%>! *1^511 ^r<l 4-8 'Sltjjcmvr '5lii:c1l5i’1 
“^■^l I c*^c^<f >ItJ'K^l ^Tf®lti^ 

Uf^H >6 «?N4“5 ^1U I 

^51 5^»vcj aiU?lT5*ll I 

(1) «I#fc3r { Object at infinity ) J 

M= oc, ai<T’. i-O 
u 

^ - “ = - y (^-^515 ) 

'5['4^n, ^ - j 
« •?■=-/ 
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o 

e 


^5(t3r; srf^sT^^ ^fr ^3f i 

(2 & 3) ^ ‘2r ^^<1 ‘2r 'cic^i^ ^ 

« = 2/. l-.j^. 

V. M / 

'’ w ./ 2 a- f 


1 

2 / 


.-. '';=-2/’. 

^v:|t\ 2/ wf:^} 5tf^i f.^t r.ffic^ii 'itc^ ■*i^f’3“'!> 

5^C'1 I 

'^^t=Tr<, m =- '' = L 

a 2 / 

'ST'-'lt'k "Eif-^n’f Q SJKK'I'I i-i'X'A \ 

■■5'r.,^t' ».S‘c> 21 \r 2/^U 

1 2/ '-ir^twfT^ f.^T‘-<i[« arRi«i 

(Am c^l 7 ’ V./''-^i^1 CAV'^V^ 1 

'u «rW1 *r' c^it?, (.>is.7.^T^ <a 

I 

(4 <& •?; (?pr^t»{ ‘^’ ‘2^ 


o 

o 


„=y; i= - 




_1 i 
~1 ~ /* 

.*. '?=«*. 





c^i 2/^^ »nrf^i */’ 'srtfsic^T -stf^rf^ 
2/ pfilTl C’fsT I ■ ‘2/* v^lT^ ‘f v£i^ 

c^'e ?r« <sft%f^ 2/ vii^s f%^? c^’^tt'Q |. 

viirro *u* 'sirw ‘v’ ^ I 

(6) m (?Pt^ ( Obiect^is within 7’) 

It < t :- ^ 


U J 

‘fi’Ri -~ = - -. 

V 

,?; = \ - 7 = ■'1^ ^Tf-r 

*r’ n*»tll'4 

l^l 

> M, /'^- H + ,\ 

. \__ll + fi — H _ (S 

(u-|*(^)m M®-t-M«5 

. . '’ — 7i 'f 

() 

= *iTri 

'sistK r’ H , f-l-tD'S e>‘?C<J 1 

( Concave lens ) I 

c^c*>i< (7Pt4R-^V(^/ >rr'fN*i 

OTsijf?^ - — - ='■ ^Hl’i'l =- - 4-- 

• ^ ’ r u / r u^J 

m C4'w. *''', '«i4t<!s 

w -/ ^tfef, • 

i=.i + i=-2 - 

?<ii’s5 > 
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'srr^t^, M«oe /. -W*/ «ff^% 

«tl^ I 

c*Fr=ft*T-f5n:^ 'Sftto 2ff%f^ 
2 «rrf^^ I *<;’ ^«fl V ’sfcn^ c^ 

U^TizO ^9ff<^ - :0: OC 
*l4t 




-=-"4.-, /V oc -f-./v cc 
!' U^J 


.*. ?’ = 0 

«I«fr«s Sfflif'T^f C^C^I I 


4-13. 'Cl^'i^ r?pt^t*TW ( Conjugate pair of foci ) : 

'5ftCff!f<P-^f»If^ ^»r SfsTT-T»4»}IffT ( reversible ) 'il^^fS 

^5T=1 C'4T*{ '-^sr^CcT '« ^?'f< 

«ff-*-f<^ ’ST'^’gTW^ ^PiTW*T ^-<1 T[\f\ I 

>T'*fR^ !<*:<?< ’gre^ ■<!« '-^Tf^resr jr*^<r 

'2{fsf^? ‘5l&^ I f4^? '*1^^ ill I 

'5r»i?r<-;^<i ^‘j^f35~5 CBii , ^t?>1 ^vc^r 

^^'-TP ’{'T I 

'5I^i%^ ^f-T'^’ 9 ^ft4 '«f?n?TCil^ 'iJt 

(m) 'il^^’v 2tr®W-^^ {r) 1 =^3if& 

^,- - = 7 , vfj^ ^f&r^ ?rtc? ( conjugate 

U 7 


relationship ) ! 
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4-14. S’? ^CWlt STrttWJ C«I«I JRW ^>WW 

» 

(Solution of simple problems in connection with 
lenses by squared paper ) : 

c^pjf 

I ^’(TC9 ^5jtntw?r ^(5 m 

. ’f^i I ^5[ 

C^l I 

(i) ’W'srt s 

^u:^ c?'t^r»i-Mr 10 cm. 

15 cm. \ZA v*l?pf& ^rsj ?fW1 5^^ I 



f53} 4l? (a) 

45 (a) ^^ fen m I LO ^91 rsi^ '^T*?! I 

v£i^ vij-^fB 1 cm-551 hUz^ 

F CMm O -ffZ'S 10 ^T’f ^T4 I OF = 10 

F fe? fefe^ I cm '^^Z^ 15 cm. i ^^5?I^•^ 
OP = J5 P f5fe''5 -<!<• 41?< 5 >!5{-R 

PQ 4^ I =^«'4fs ^55el 5 cm. ^^^ 

'Sltcetp^-c^ « C^T-^tn fef^'i nn 4-7 4f^« 

» 

pq '-fn I fefl ?^C'» CTTnn nfer^c^ cn 

pq (i) m (ii) ^fzs 30>n 30 cm. ^C^,', 

(iii) 10 ^4 10 cm. 
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(ii) »IWl S 

TO 6 cm. »ilTs ’nc^ 

3 cm. ^ vii^ 4 cm. -^W.^ cmm TO'f ^rs\ ^t«l1 

^911 m^tPd '£ff®f4:^^ »1T^^'« «r?1% 

I 

45 (&) R* ftiai O 

I ^^ir«fC3i 

•^3? v»T5|t^ 0‘5 cm- 
^£(<1 7{^^\i{ %(^1 I 

^?T<in OF ^12 51^ = 
6 cm. F 

1 OP=6 

^£1 = 3 cm -^^ m vii'<*N 
PQ = y 'K=^4 cm. 
^Ur<A ^^4 '«f4’st*^ 

^ vfi4* ^5B“I| t^|!»8 

^1?(r«f< 5It5tr-?T 

f\>-^‘\h[h) 4-7 

?7fl 4:’'IC*' 5‘5^.<J 1 45 (b) -^’x 
to ?tc^ f:<if4fl C4 ^) UD '^itc^R-c^f^g 

12 ^4 ^<!JR 6 cm ^{:4 ^4* (ui) ^55^1 16 44 

8 cm. 

I 

^f*rto fsi4'4T«’4t'<{I $TOt^' 44^1 ^tf&4 >l'4tTO 4ff4C^ v£i?>t 
^t941 4t5^C4 , 45n 41«51T C4 C5!C^4 ^4.mrv® 

5^?n«R ^41 4T4 I 

[ S ^C4?f 5riir 'sr^'ffji^r fTTC^^ 

^4:f4C^r4 'Bl^sTf^ i 'siRffrl *4^41 4I^C^ nfC4 I 'SC^ 
41*1 sfSfH '5fTO4 ^f44l ^ I ] 






c9i^'8^5^T^«f*rr^ . • 52 a 

^ 4-15. ( Power of a lens ) 1 

’ TO 'srre? I vfi^?[ (?pt¥t*i-bf’^i 

^f^nn 'TOTtft^Tc^ c^i^ 

c^wr>r-f^x'5 1 

<ff^ cT<#rr?:'v& 1<^ 

C^SITC^ '®Tf1 ill I ^TO3 j ^s\\ c^ '21^^ 

cci^ I ^firc^ ^t«i?rl ^ 

Cfi ^ ^5it^t®r 

'5(5|li'1 'STr^ (;«rc^?r 5!filC^ 'Sitai^'j qi 

C^T^ TOT^tsT ?[f*9r^E5C^ C5|^ 

I 


c<^m^ ^tc^T >i'iit'?<jr5?f ^r-n^dctp^-ir c^-f\ ^ 

^r»>rr^ ^‘4^1 4t*ll’JCGg; '^f'lc-l ''i-s ^5T< C^t4i^- 

Ml'f-SfI Wij nt'^h C¥t^r>|-Mi ?t>i 41TI , 

'«rf<rf4 5[^ 4T*'i:^ w^^T’t-Mj iH 1 ^ 1 ^ ■4Nc«i wc^'-i 

^‘,-*1 ‘P’ c4t4i>T-Mr T P=^ 

*/ 


C4 C*pt4t^-Mj 100 cm. ^^14 ^^I-;J1I4 y£t'^^ 

«f?j| ^ I -.£1^ .£ 141:44 ( dioptre ) I c^i^H 

% 

44^TC4 44T414 vilT- 'STT^'^T 4*ir^[4 ^*ll 441 ^ I 


C4 ^^^-C«Ti:’^4 C4f4l4-^if’^T 25 cm. 


^'4^1= + 


25/100 


=..}-4 


dioptres I C^ C®IC^4 '44’«1 2 dioptres, •C4t4t4-^^^J= 


100 

2 


50 cm. 


34 



530 . _ •(Tr<' 

4-16. JI5C®. 

( Simple method of 

identification of lenses ) : 

Ciiff^nffTS?' 

^5'PTC*vg ^ -j 

(.m <3 ^ 

^If^a ^ffr I 

MW '^rrv'^;:! g? ,< 

sffim a-^i 'WHIM ^T, .. , 

C=1*»ft9*^| •an^>irsf '4fif'T^f ar^ifr^ r.^'lS J- 

<".*1^ 'Si'lTsI I 

4 17. u V 5^^f%i:-5 :^5c7 (,vh'*l>,^ ^«1»r 

( Detcnuin.i*-ion i)i the focal Icnijtli >1 .i cunve-v lens hv 
(J~\' method } i 

li) wrs5rf3?ic^T 2 

•Hr \br.f rJlV4 f,fr*iK-ii ii^\ry. ir;,v, ^<^'?; ..^fV'ir;. ^ 

^wr< fa.f§ -ttg?! (-.^.i^ , r/./pi.ji-f,-,| f-(v;tff;.j 

"SEg'j'l (/,;}»{ .gr>>t ^‘i^! ''-*(^'■•>'1 vji^^ , 

m I 

4'4fM MW J-1J-K.., V, 

^:-i c/4^ ’,-T<i '4TW . » ^>11 c v.rf'fc J -i- '’- 

' '■ U f 

5l^>^*|?.5'Cs MC'7,. ft<I-^ f^4f5 

<fsfi ’J[<je| <J(fi?fC.j, (;?{ ±irr|4*< >rJr ^'-Ci-ITV >' ’Il'fRIf I ■'t-tesi' 

'm w f?>iH 

‘i^r^cvs 1 

^f<C^ C^Z^< rjfTifT^ 41*(^-j ?ii5-c< I 



c»i9i >8 Trt'Siir^t 5 S 1 

(li) f»| 5 I ^ ( By pins ): 

• • 

(lens holder)-‘il C«1^ L 

ijJtH ^c’s^? (fstn 



>If*,f’.f( fe',,:.! ■■.MJ'H<1 '*■: ■v*'\ »r-1> t'l-K’ 

T[>>i!l 4 •. 

f*i.ftv>^i tnn P 'iifnc'i* -in < 'BM 

5e^C'» f.'-i*>iR>'i rt<'!-< U'U P-Pi»T ei^'tr 'iiet'i ‘.-rf^ 

"a: p ^.^T\ ( 4^ -i* tb'H )' 'iif 1 •i.'tfj Q c^c*»i<J 

■ 5 m [krC-t r*Hr:c<l sll^ r.5[ Q-^<1 ’5f5j»|5t i,<y ?»-fi< 

5''4»rC’f^ f»*< C-I^M S;rt^?5V (paiallax) ^1 '-(iC^ i N-^If^., Cbt'4 ./,4T^ 

oq4^ ^Tlbbl 4t«1M 1 

'5?4^R P-i'i4r.4 ef,<r Q-f’i^;’.^ 5t'l( 4^1 ^t^r'i' 

‘IfCil I P-f't?:^< '^IfsIW ; ‘irMCst ^?| *«’ 

'-itl* Q f^‘W 4 *'•’ I ' 5 f.-.;'^< 

U’\^ 4^11 I 

Cci-ff P-f‘»i.i:<F '4ir*n(l ■^'i'c<li 'i‘ ‘''t^l'srl r‘:i{-bTi 

4t^T 4f<lC®T ^4* ’fS Y’C'4C^'l C'M4:>1- 

’ti^ t<icin^ I 







4-18. 5nsp59l'lfi^*tf (M/^^ (?Pt^t*f~^ 

f5l4^ ( Determination of the focal length of a convex lens by 
a plane mirror ) : 

c^tif (L) (O) m 

^ 

r-".'::'-i-'-Z. _'i (4«f f53j) I v£i«w 

/ \ fM) 

/ '’ \ ^Ni ?<( 

L -- — ^ ^ ?tc^ 'ST' '-SSp? “^evt 

''''■“' ^r " Y I '!!» ■■af'^ii^f-'i 

I 

-L-J^ W=9F| (7r1<fT>1-fl=^C'^' 

=?fW rffif^S: 

‘^'■^ (O') I 'S? ^f>-< f«r^ 

ZW.^^ ■4<^1 ^It^ I 

W^f‘r‘^»(C<^ T*r^5f -IN ! 

J5^f5 '5i<ws?'T >rr^tc^f '®rr^^T5^i o 

,T.?. _ 

'S^H«K‘< W'S c>i 'Sf'ife.'Sf 'SfW ‘'•'.* 

vfTC’f 'ST C^l^I 

^Z^ (4W TNflli)| ,?..■■ 

'5(5t'»t9f C^f’fl I 

'sr-itmOi v£i--ff5 wmi^ 

vST ^ *2 I 

-^ 

vSTn C^-R ^1 ?ltc<? ( C?l^R 

■'- <- fbiS 4W 

O vfl^H’s O' ) I cei^l nC5(?( 

vS^fS ’IRII^IT ^1*r I CS\Z^^ 


■ '-'.ll-L 

^r Y 

I 

L- 

• * - ■■II rt-»« n - (k J 


lb's 4 '^ 


4W 
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'8 4^1^ >i^r«5r ^5Tfr?n *ftsrTf«i ^ 
«rf^*Tnr^ srKiwn 'sr^nf'^c^c^ i 

i.m «2r^^ s^ «r^?r; (i) ^'ssr ^1 ^f«*rr^'\, (2) 

I csTC'Jfa s[V ’®c^if 'sftff^ ^U>\\ 

'STfssr cHttr?! c«?i^ ^ifsfr ^f’r I 

(.‘>1^ ?^C«f >1? ^1 'STHVf 

r*i 1 

w< 







1 


1 «\'?^r 


•'5r^iftH 


'Jtff'B 

' 1 


1 



(1) 

c?pt^t>t w 

ifS 

' >(>r 'Q 'S'^j ! ^tf^ri'!fc*f’*^1 

1 

; ;'Q 

1 

.>2} G/’W.n-JM 

f lilK 2/ 


9* 9* 99 M 

l.'i) 2/r.«f 

2/ 

51^1fSf 

ff f* 99 ft 

(i)f »fl-f? 2/ 

2/' 'sic^r^i 


» •’ MM 


?:rir 


1 

(■*) ''.^f^rc>r 

» 


=55 m 

„ „ _ c*r*^l 'A\A 

‘ *<Mi 

1 




i ^ 

(6) c^f^m.^?ic'?^ 

A m fer 



T's^cs 


» 

‘«ti «rf^ 

C«!^ S 



■w, c*fr«ni '85 

c’l-c.-tfm ’strc^ 



' (jsr'sri ’It’I 
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1. c5^^ ’^r?^ 9 t'cP! >? 'sr^T^jn c»if’»(^ f^’iT fV ? ffea^l 

?[«c^ t:i*< ’[•-.’rKsr ^f«>Tf<?t 'q •sr^iirr^ c'^’sr i 

[ Wliat IB a Ions ’’ What is the difference between a convex and a concB\o 
lens T Explain* with the aid of diagrams, why they are called converging and 
diverging lensoi respectively. J [ U. S. Fivum. 1964 ] 

2, ;nijpl (St) 

(5() 'iVi’^tH. (V’) C!7t3ftJf.Tf<-5, (.«;) I 

I ['’xplain flie following lermt* • - -fr/l (lentro <,f enrvatere ('■! Op'ieal cenlro 
(e) IVineipal focus (//) Eocal lengili (ei Aperture [ If. S J'/inw. V>6J, 'Co 1 

ft. •-''t.'JT*,' -T.-c?^ rei19: r|Vr «> '5r<£<?' 

'STJlVr I 


[ Draw neat diiiginnis to sIkiw h'>w a convergent lens fc'ini a leal mago 
and ii divergent lei.a a virtual iniuge ] [ r/. II S. EiiTW , J9fih '| 

4 3M f!'iri],. f-TV*!‘r's*; ^I V s>f<''*;r4*:) c’f'ifs t'‘1, 

c-f ;•! (i' »^>!Vi j? Ill) vv‘'^’4'Ar^ ^ •] 

f Diflirigiusli 'neiMeeii a real .md a virtiml ir uigc Stiow i>iil\ b\ di.ig’' n 
now a ciTiM'r li'ii'. e.ii. he ti.aiie to givn 1 'I a vitunl, (r i t. n..l inoige of ..t. 
object J 1 7/ f» (ce?;jil IU6f,'6',’6U ' 

6 i.Ht!'? 'Pl.’-T..' .Vflf’il M .fl't'h f>'^"5 ?*!<' '■'’•.f'.'. I ’ .| 

''s*( jjui ;> ts'/, > 1 *'--Ti, *. .'lU:''?'-' 


•'llstil <1.-1 I 


[ Wiiiit Ijr ijieiiI'-s of .1 li-'Ui Me utilised lo |■',u the ji ‘. tn.n <<{ tl ni.igo o^ 
an e\tcnde‘l obieet olaeed o.j tlie j’liiieijial a\ib id r o -n " a diagram 

to illustrate jo\* an. v,er . j I 77. ttf.Ui’/il 1 

0. 5TV^ilS'51 i4lW 

C» ‘[■ 4^.(4 a fiftalsiiif ('»!) f<-1 Tf 

('0 WTr«-1 Jiit fift'sl-’li (VT) rvsd -Strvsf-tV (S) 'Sit-l-RC'l 

4 

I c.^ra r ■ xi'ie si’;4 1 

[ What kind of lens would you use and vdiere the ohjeot is lo lie jilaotd in 
order to get (a) a magnified real image ((*) a niagiiilicd virtual image 
(c) a leduced leal imago (r/| a reduced virtual ininge (c) a real image of 
same snso. ^ 

Draw neat diagiaai in oacti caso j 

7. 5^?! ®TS'1 vii’I? ’r-l S^f gfl Cd fit til’ll «SdJ5X,^ 

sfiif siC't -ff’.C’: fit-i'*l 41fvir-5 -'.'t-.J. 'st’lf-f’ir 
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„[ You are asked to form an erect image of an object with the help of 8 
convex and a concave lenn Mention the positions of the object and explain 
the formation of the images in each case with the aid of diagrams. ] 

8. W-T' «£i^ 'ST’SIJtsi, 

['Explain, wilh t-l-o help of noativ diawn diagiama, tho changes in the 
j*Obition, nature and pjxc of the itiia^^o of an object wbou tlio object is jilncedat 

dift'^rent distances fr.iiii a convex Itnij. Alontion the practical .i])plicalioe in 
ea<b case ] j c/ // S j 

9 . i.T^' I. ' I‘ffij-v;.!;, < 18 .J •, 5.1 >jM.» 


[ Dorluce a relmion between the oliiect distance, tlie image distance and the 
f«*cal leiigfb of a lens J I Jf ti lUbi! J 

10, y cmj, '*«■ '';r; • .* f "1 .."-ii 'W u- .‘.Ocui 


(ni ’.'‘1 cm. I ' Ml'"- •'i.> ' • ijO lie f* e'- f*'* * fe' 

'}?’•’ * •■fj. ; ,*1 V 'yp ■•' -. •) *,■» .■i 7 


t I'bje'd c 1. b ivi, is ji'acid at ' d -n.!.nee ot ' 1 W n,. ij,(l ( 1 1 cm 

rf»i'ftc(.'v<">l> Itii'ii a conc.ive lens (if fi.f tl I'-netb .'0 cm. lnid*bi- fi'.'.iln r.> 
and beijjlirs tif t.lic imj-gea m tbi • .v 1 casij 

[ All*' (7l ! ' o cm. ; 0 .01 cn. ' 11 >*' c'e ^ Id cr» ] 


31 . 1 noli "-IL 

' I* '"K 


' ;.i • •V ' ■* i ' • I' r ^ 1 ' 't- f' ' , 


[ Einil the pi'j il i(>ii. iiatiiTo and si • if lit' nn of aii ohjei t, 3 me !i li.gli. 
jd'icod m fi->iii <il a coino. lens, at o i!i->i.inc‘> • I iwne tlu' {i,cal lenglli ot the 

lens. ] f //. S. /■.'.oijw, 

\ Ans. 'I’\ ICO tlie local b-iigth. leal, 1 " } 


Vi. ’J'c C-^H 3 I'O iiioliei i*' .'I'-'.'A ‘-.4iL *-< it 

i.; •'■-’•v-: Jiisr’' .c,'*;'F c *»>•., ’Si'fvs i-'i d 

ce'i^Tiii v-icJi■tfs;-' " a '♦di-i Ti’is 4*1 i 

f A. Virtual imag: is produced by a lens wber. an obj* ct n jdaced i’O niol c* 
from -the lens The smo of the image is * that of t Im ohject. Jji'P-m.iiir 
the p< ritioij of tin 1 r ago, tbu n.ituic .ihJ focal length of iho U'l'S. ] 

\ .Ans j.J’B" . concave; 4 U" J 


18 ‘ 41 ? 

* 5 JSf V>*'* '■’»’■ I ^ ’^'51 : U 


s.?''? 2f, cm. V'-i - . «; .'1 -*«- >■•>■'51.' fV'.-’' 
4^ tf'-i ^<V% a ••0-’ J-S. ■ J.llf??.' ‘la'f 
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. [ A eoDvez lens forms a real image of double the size than the object when 
the object is placed 15 cm. from the lens. How far the object is to be placed 
60 that a virtual image of double the size may be produced by the same lens ? 

( Ans. 6 cm. ) 

'• /t. (i) 4 cm 20 cm. >£1^15 ^-§5! 

100 cm. ^t<ri i «tf^f<!c>5r4 '*sr’i9f!r, « 

^5F®r! 4 ^ ? * 

f An object, 4 cm long, is placed 100 cm. in fiont of a convex lens of 
focal length 20 cm. aud porpendiciilar to the axis of the lens. What ’s the 
position, nature and size of tho image formed ? ] 

[ Jf. ,S'. (t'omp ) I'lGO ] ( Ade. 25 -m 1 cm. ) 

-/n) 20 cm S'?®! 

Tirr4fr« $^c-t ? 

[ Where must ^n object be placed in front of a convex lens of focal length 
20 cms. in ordei that imago may be loal and magnified Ihroo times ? j 

r Jf S. (cmip) lUGt ] ( Ans- 26 G cm. ) 

16. >^'1^ ^'416 r.®i^ { CV-r4|J!>sl-7 inches ) 

T4l.!fr!I (ii) ‘tinchi's (h) 10 inches f<\ 1 'srJffsjf®. 

j!!tn 4 A I 

[ All object, 2 inches high, is placed from a convex lens ( f.ical length 
^7 inches ) at a distance of (tj) 4 inches (o) 10 inches respectively Find 
the position, uatuie and the sizt' of the image ] 

f Ans la) 5 { 4|" (bi 2SJ" , , 4|" ] 

IG 8 cm ^4(5 20 cm CV ^%r'5 10 cm. 

!;:< 1 15*^11 s 'ii'in 4'. 1 

[ Vn object, .! cm high, is jilucrd 10 cm. away from a concoivo Ions of 
focal length 20 cm. Calculate the position, height and nature of the inage 
formed ] ( Ans. 6 3 cm. . 2 cm ; ) 

l7. 20 cm. C®!C^ f=!?ir®!fsl^ 4f»JI'5}W f4 45!f4®l 

’iJif 4f<iC^ 4<, ( 1 ) JTSii- -A Ill) C®!^ 20 cm. f<I?^ 0414 

? $r$ -ajvfjy® 4f‘JI'f55fe', ( 111 ) 5 cm. C414 

'S3^, (iv) 20 cm f*fi:4 '5r^=i^'l '®tfo4f4^ 1 

fifirrsr -Bfvi! fsnir? 5t‘tj 4f'’»ii i74cat 

fi4l& 4t'‘1?l ^r'.4r<i 5f=T 'fT*l4 I 

[ J'lxplain what would be the effect of a convex lens of focal length 20 cm. 
upon (i) a paiallel beam of light (ii) a beam divetging from a point 20 cm. 
fiom the lens (in) a beam diverging from a point 5 cm. from the lens (iv) a 
beam converging to a point 20 cm, behind the lens. J 



c9[^ <€ 
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. Draw careful diagrams to illustrate your answer, taking in each ease tke 
axis of the beam as the principal axis of the lens. ] 

[ Ans. (i) converge on focus (ii) emerge as parallel beam (iii) virtual 
image at 6'6 cm. (iv) emerge as parallel beam. ] 

- 18. 10 metres 

4f<r5 1 20 

[ A magnified image is to he caot on a screen 10 moties away from a 
convex lens. If the magniticatiun ho 20, what would be the focal length of 
the lens ? ] ( .\ns 47 6 cm. ) 

19 4fC& 10 cm. | 

«a4»flf=T '^Vfl ^ "»fS 'Sft'df’i'Sf 'it?C4t 

C9|^ 5^^ 1 metre dl4l5 'I'rf’l C’pf-’lL® :ei-JTt5C4 

[ .V hoy has a convex lens the f>'.jal leugtii of which is 10 ern How 
far from a bcreen must it be to got an innigo of the sun on tho screen ? 
How far from the screen must it be to gel an imago of a candle which is 
at a distance of one metre foim the lens ? What is the power of the lens ? J 

[ An. 10 cm. . Jl 1 cm. ; 101) J 

20. 3 cm. .54? 4 cm. sVfi? sVrs 

8 cm. <l«ij 9?^ I 2 cm . 54 4'J5C4 '5>ty 

4 cm ^.4 4fs|| I L-4*Jr 5t|S ^Ml '*f4 'ICM'T S 

l4‘^I 4 4 I 

0 

[ Two convex lenses of f )cal lengths 8 cm and 4 cm. lespcctively are 
placed at a distance of 8 cm, apart and an ooject 1 cm. high is situated 
on their common axis 4 cm. in front < I tho lens of smaller focal length. 
Calculate the position and si/e of tho fiuul image. J 

[Ans 2 cm. behind the lens of lugger focal length , 1 C cm. ] 

• 21. 6 cm. ^5b' 4)41^ 4-«f4 4,4|B 40 cm. ifr<-It#!) 3>V£5i 

OT'^vr 4 cm. .fl4l& tSTJ! ’(1^^ I 4l»tC«l4 

C4t4t»t-W4'5 44 I 

[An object 0 cm. high is placed at a distance of 40 cm. from a convex 
lens, and an inve *ted image of height 1 cm. is foimod on the other side of 
tbe lens Find the focal length of the lean graphically. J ( Ans 16 cm. ) 

22, CPIC9f4(’?r4f>l^ f4 V f4 ? 

[ What do you mean by ctmjugate pair 01 foci of a lenj ? What is 
their relation ’* ] 
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'28. C5?t’5T< ^■^f5'spr$fT 20 cm.' 

r Whttt IB ‘power’ of a lens ’’ A concave lens has a focal longlili 20 cm. 
What in itp power ? 3 ( An*'. — 5 D) 

24 (ii) T'^y\ 1 -c , 3 ,-(f*; Tr^STl I 

f l^i'scTiho 'i inctl.iifl fi'if Ijnfling the focal length of a convex lent.. ] 

, If S Flam. W 6 J : P. U. rj 62 J 


Ih) .*'-tfi? ' Hsfi 
(V ’ vf- $*rjv I 

c-t.;'!!’: 

^■!.,! <f-'' I 


rr5[i '• ''-.I'-;*' i s'?"*- >t''.’sn 

■ -’f ''s’< .V'* •I’-'V ’ 'T">s’; ' ' '*''1 4 "!'^‘‘i 


j A c->n\Prgent lens- m hmi i>n -i ii<.:i/mff 1 ] l.ine it-irioi v.jtli its axe* 
Aortica! TIi-) nc'int of n ])m is i. oveiJ iili-riy (..( axis >>{ tl.' 1 < ns Wht lo wil! 


the ]<oi)ii iiMi] 

♦ hi iinapi e ii’c ii • ^iii" ris' .in 

f ii ^oul .in-.\\i 

* 



f J} .S I 

! n mp ) liifl * ■ 

ti'i 

1 •>', ■ .<♦.«. ■ 1. 10 en. s 1 

^-♦r ■ i 1 4 lii 

* =?i 1 1' 

* ^ "V-* 1 1 ‘i * 

' ■^. »i f' J l.'i < I’l w •' ‘ *■ ' 

* * £ 1 ! 

- * ' ' - c;m , 

.;<« 53 11' 

•1. S 'nSS,* •h v*'"! 

'■S Is -t a 1 



( 4 “iii.v'Ci •'"'ll 1 ' -iiii I'* Ii"'.* pas'I (1 i liuiTf'ciit i< ro nf f-ieju 

!(iigLh .10 ei ■ and n 11 m _•)(,‘,i. i f.]iii-,ii* n fnt.iiL 1 ^- i'ii ti-i.i f.'ie l^riH 

the ptisi ]i n ,.f the pi ,ii ,si win ii i!n>’ w'.'.l'i lip\i> h' •■:! f'u ■ '1 in 

ainenc" of ll-e h’'.-' ' I -\ii ‘i 'V tm ! 




^1, \ v V.-, >,7/;, ;'.i v; - i 

1,1 'i;‘ » . ' * ir, il, 






' J I V 


o 


[ ' II o’lf'ct s ]ilii(.e'i m In-ni of cdivex lens ii,t siuh a tifi in-s iwax 
that till lens fcrnied a rual iiim;.' of hi/c. 'I'Ik n the otije* t is nn ic-d 

J(i citis l.iiM 'T M tn>' i‘ns The iK"i,:i' smII r.'rnains rtftl lint is I'li' ti'fu-i; 
tl ’••■c! tunes, t'-ilc'ilat" the f. i.il Irnplli of the lens , I Aiis. 21 cn , 1 

27. > ♦!* '•^.'1 '■''"■>5^ '.■■•. ‘-'Vi 

WJ, .r .;*< p; oV'-i'V, St-" V\ i-t’" , tj;, « 

•m J V ^ 

r \ eonvex Itiis plaecd a ivihi n 'h tnncoawi’j friin an ohjict prodiiees 
a ii J.1 iiiiaj;-'Ilf inagi'ilicaliii'i »n,. \N eeii tin ohi'ct is ru'ixttl at .i dislarce a. 

:»\vb;j fioni tho li ns the inago is still real !>nt of magnification i/ij, Pio\e tleit 

tlie focal Irnjtili of tiio Ion'- f, is pivin hy f-- 






539 


. 28. ^ ^<fl I ^Tc»Ri srtnt tn^ts 

Cs^ ?tR*l1 m\ Ci(5f or csrt^ 5tl5 'sr^iat^ ’iVSill 5n*l ^•IST Wfl 'fl’fU 
■^f^’Tl "»fl ^>rt«i ?t1l<5 Fq I irf*? (T^'sriSi s^ ’«!’i?f:Ji< \<^ x 

^’TTfOr TWj a?? »n, ISn ■st'T'' 4* OI 


^<-5 /— 

Wi- 7 «J • 

[ An objpct IS jilncod -it. a certain distanee away from n seji'ini A cotwcx 
lens situated bctwrt.n tLctii can be placed m two pu'-itions, fm each of which a 
sharp image of the ohject m Kuired on the ‘.eieen. If the distarci’ between the 
two positions of llie lins bo j end the ina(.iiii'(Mt.u 11 ho 7.', and n.-j, then j'mve 


that the focal length of tho lens, / 


111 


.-■-J 


29 C=^*Jr ' 4 H 1 cm. ‘' 411 “ •''•f’ •■ v'M 

''l?5t 4ftj^ I '"I'l I'd--r's . - ''->{’4 r.’,»7’ T'-; • 4<| 

'i« 4-:* «■' : ! /V (,‘>^1! (‘ ir ci'i. "ff\ I.'’',! 4 •' ‘. 


'' A:. ■IMugo 1 CM 

long 

if an (>1 

]i‘c* 1 ■. !■ ■! nil'll n ,1 ' 1 ei'ii 111 1 

‘I nvei 'erii 

heeinio t tie ol.jerl 

1.(1 i 

'■Clecu ti 

1 \ed lh(' leii. 1 ' 11' V( il •.’■III (1 1 

1 cord irn.';'!' 

formed 0,1 ) jit 1 . 

•>< 1 n 

Jf thi' 

.mage ] , {1 7. Cl" h 1)1, wi'iit 1 - 

til" Jiiiglli 

■d 1 in o'l jeef V 



I ii'^ 

oi'icm 1 

80 ' 4 *1 * e I, 

CA-h ‘ 

■-til i-ft" Jti?;'’'-?'.'"d ‘JO 1 . 1 . > 

/ .*•! 4 1 . 1 

c-lv, ."1 Cl!'. 

i* “1 * 

4 1 - *‘1 “* 


lO cm 'y 


>, "ITJ I T, ^ 1 '’:;-; j<{:|.Vi‘^ •s ^ I 


\ leal iiiinge of an ohjecl isbimuj ij a e .i'\e 1 i> 1 ,it m <'I'ltarn'■ of 

.1'' CM. nor I t'le lens \Vh< n a('ne.>\i*U' m (d.u 1 <1 ■ 1. n diMai'ce of h i le. 

iiii the iOii\ei ien^, if'C iiimgi' n,‘I mI’m] t,hi(ii.,'Ii Jfi c-in (h'lje.iiate l,ho 
focal longth «-f ti.o concave h iih 1 i '.ns ii'i 0 cm. J 





mmic^ss 

[ Dispersion of light ] 

v's-i. ^rc^teW s 

1666 'STfcsin^^ 

f<T5^-<i«i I fsfr r.iff6^!r5 a (^r^rt -^rrceii) 

f2(5C^I< C-slZ^. >1T'ifB Ftill ! 

<>|'^ftii H vfl'-f f& fBii) 1 to ^^\ 

*«rrc5!r^-'^Hi fsf’s-r 



f2t^'-( f^^'i ?r^ii w s-4^ mi{ 

’ffS ( band ) Ot'%^ ^t6^1 I 

^?t<f 'ij^ -sffs I 

'5(*?t5) iRMsF ( orange ), ^CTf ( yellow \ 

( green ), 1 blue ), ( indigo 1 I <11^ 



• 5^1 


VIBGYOR («str®j^ 'TOm 

i^vs *lt'e?n I 

^f5r?F ( spectrum ) ^^11 fw:si4[ f^?r 

to TO ^ffi ^Tcsii ^tceitc« 

f<^ ^5T1 ^ «i'n:sTn:^?i i 

5f^7 c^f^to *c‘f5^ ^tcsitc^^ 

( deviation ) f^to 1 ipf^' 

cft^ ^< 5 ^ ^\mu TO T-^ii 

C^ f^to ^*-^Tr<F^ ( rcfrangibihty ) f<fo9 l 

^s^CSf ^C 4 < I^Tfa TO 'G ^C‘t^ p^jpvs^ ■sriTOTf^ 

'SfTC^t^C^^ ( mean ) ^{’^r I 

5-2. TO1 ^ItcTO ( Composite nature of 

white light 1 • 

TOl 'TO^TI f^'^r.n-^ to ^^^ a-»irv» '^CH-T ’«5tC5flC7*. 

^ ^t?i 'SfTO (.-^ m*fj 'm-^\ { composite or 

compound ) I TOfi) C«l-CTO 

^i{^ti fvf>41 ^f)5l5^CS[ -itifN '«lf< r.-T-H 

Oi^n ^11—'SJC^-R-fS (monochromatic) | 

mifi 's^tC^r*^ TO'^TC*! 5^{ ^fvf TOf& 


P(-rf^c^ TOl ’«ilcTO-*sif’«r ^ig^) i 

Plto TO1 '®rTC 5 T^ ^r-lcTOil ■<?<! V’lTl I 

(1) msig toanR s 

P Q ^ fsj^sr ’ft-it’itf-r 


^fg’sri I f^'s @ 

’®rtc^t^-'-sff^ P-f^TO< 

to M«3 Q Twzm 



^ S-viif ^>(f5C5i >rpfi ?is-^?i f.vf^i 


(5^ ifN to) I 



^42 




(2) s 

« 

’irwi’«ctc«rra f^in 



■iti’isrM >i,j'i'(if«’'ss 1:1^ \HC’riSfiri 

ft> 3 i 5 ^t 

x‘v,^ “ZifiijifsTr T-i-y] «iWfy 

« 

'i^l'j f-sf’]! fuf^'l ( •(* M 'i-'K'f 


vjfri.^ >[ivr| ^'-/i<| rx'.l I 

( 3 ) 574 -crr^f 2 S (Colour-ai.^’c ) % 

-'e^l of.-tf? M'l'f i I 'MM bT'f »rc^ 

»T‘'i '‘■'M'ii ‘vK*:< -j::-?! a-U'AU^ ‘Sf-f-iT 'I'iin''/•Mif-i ^i^fMi 


•'.'fM' ‘ “ >t ?"''!•< vjv.Tfl \f''M 



r, 4 r,i ^'i 

( 5 v -I* fbH ) ! -‘Ib‘ 

br-l'f'C':' f.s;K< •'Ml?':*'!' a-M 
<l‘i CX' 1 \ *i — 

Vji. "ll ■'■V /5 '’’•il!-' ■'*' *!>:*' 

75‘c< I ii .*3 <f‘1.;'.’. .£|J* CSV.'? 

^p:«i cbTc»r is'<f <^c‘-f< 

'®fvl1% '■'ITf'tH’ff ^t2J 

■il-<^"^ div 
( persistence or 
vision) a® 


fsr= 5 iiM'< 'i') Sf-P% 
fbii 3 !:f 

Ritti '«i9'frT =v;sr I 

5-3. 'S 1 , Irapuie and pure spectrum ) 


'SflC«1T*t-<lf*ir H5fr<)vp 5^(jf cn 

au:^r 4’--^:5 w -^MK^ 4 ^ 51 , 4^1 ^ftc* 
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V 

w 5(1 ^ 5(^^< ^«RT5( 

^ id I ^T^*i >41 a 'ij’Fl^ -m 'a(tc^5f-^Br 

5 ^^ 1 ill C^il «lf^ «tjf%c^ I 

StC^T^fB ^f%5f i^f^\ p,^ 

ntm '«ir<i vii'-^fS f^^ii i <H>i1'T 

^“1 “^j'-^t^i. »r:< r.a^ ^ '^<1^1 '®i^^ T^'A t 


fvf^v tn~; ••^'>1*. '^'ic«^iH-*;f*i;< ^?:w t>^ 


1<l1 '<((’( ■'JC-I 


:'•) nn'I n' if-:!‘2Ctg»< f-K'G? ciil-i '.tr’il ^rt'C'T p-v, 

m-l <.y>->t\ ^lt5‘i:=^ '•f\ \ '*ll^»rr£:i( Hfr:*«' <t*jT 


■ 5 :i*.i of .4 ‘‘ifr-ji Jitvri «rNC»i< '^C '1 I 

pfsrg -M vjvJ4 *i V,--.![^' f>j -i^* ■.[‘‘i'-i 1*1^^ 

••'iU 4 'tpR 4 5 i«it«tt <i^ 1 i I 


;>-4. t M. tinxis ()i pi Oiii:cin:A P'Ht' 


“•’'uct’iim ) 


'H?hr* S 

I '.*' S ii 4 f 6 'i’% [-. 


rr JTiWi iM.,"t| H-T^l it Ip . 
■'irfiC'. Ni-^itfM 


I '‘rf-rS ^''i'A 
Vi>’.rA 




^r'll sir 
fe 5 , 


f 2 f 5*4 p >w«tc^ <>iT?: 5 d C^*l •]’ 1 H" 5 ^ Af*Z flfi^frv-i 

pT-’J fW9l mI'-i"®'! ^Tfxitxs ( miriinuiiii Jeviacioii) T*H '4f'iCv' *1ft« I 
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^tsr ^f^'sfif'Q <2rnf *iw^x 

9f3fii ^flii:^ iilTs f^*i^ 

^T<Tw 5(11 '®rtc®n 

*[«(% «2{f^f^^ b 5 T(ft ^Ts 

^<isf«ir^ C(f^ I 

(^) s ’?’?! fe Li c«ii^< cwn>( I 

fe U^ ^Sfl '«(tc<lt^-^t^13«5 Csl'^i 5qfv<?^ 



sj^fc^'t ?|iq- 

fST 5 & 


¥ic^ I vfiiT 'arv®:'!^ '-'r<?f& 

f«(’5^r P-iH^ (55*(*fBlfl)l f^5r'<fi^ 3(5iJ^-^) 

sc^cvf ^t;(v''^( ;^f^'»'< I 'Nr’*f'/») ^ftrl 

f'2ls'^ ^ >ii^^»Tc< ^rvi<^cf<[ ‘S(f‘iiat5( 

f<f«g ^C*f^ >Rt^^l51 ^f»ir5sf^ ^ vfl<pf& ^-?5T C^^; Lg-C^ 

<£i^ C^l^ TT'-T 

I =?^^(rv ^'n csf^ I 

La C^C^T^ C5Fr«Pt^-^C«! 

( Conditions of forming pure 

s.'cctrum 1: 

m ^k;(^ Biff'S 

-nmwA :— 



% 
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« 

f^rsi -iiTs ^?tcfir ^'ft^ ^sc^ 

’«r’tc?r ^t^s{ I 

(2) «ii^f& ^?[rr?i 5 ?fiiri 'srr^'fs^ 

^Rt^<IM I vij-^l vfc^^ f*^f%sj 

fTlf^ JRTif I 

i 3 ) v'ifn“i^ f^'iw <t''*ii‘^ -iwvj'^ 5>if'j'i N'^’gtw 

■•^fic* I <lf ’519 SJh ijl-; •*[ ^it iC'f r^'if'f I 

(4) ■-‘itf& ^'-SM ^'W -ycSI&'T v>^\ fr<Cir-J f-tf.»d 


' 5-5, =9t5(*fgi ( Rainbow ) ? 

>J-?fTr*;'J fwr.-4 OT Rc-t '*'iM-K-l'l n^'±i\r^f # V|‘^15 

fWti ‘?ft*? 'sITR’^I i^M ^*11. 

■^f?l CJfRW^ I ^51 ^qf-l il’<, 'aiT't'tC-M 

vJt>i fif»^ ^c-R^rR ’ 


vf,i.‘ wr§>< mfr! R‘’^'<C«11 57t?i ^i'gi viiC't I -siw ^‘A, 

^A‘it >lttrl wRi C^I<?['^K -slt^^ G>f&t<4 "^'AA A R^C * ‘^Rsl 1 
•iR ■ 4 'f<’:-=T B R*^ ?if«- 

'•’R;-^: ^S'^rl (?Pt^f<^T <4 C R=»iCl' 5 [i^f'f i JVC-t ! « 4 f‘Iifi 5 f.^FiSt^ 

f» j-i'c f <^[*'1/: 1 ''\IA‘*\ 'lif'Kii 5^fi'v i fbiin ^i' 

,ljf>w<tr.®i'! >(-'^«i Rfs'd ''^i* R »'■* ^^C<t, r,^*.ri ■iRu t-^f^CTi 
f» 'i; fH 9 T 2 > I'z ?T R «"?> 

-?'-t i r&l^ 55‘c.* r.-IKTl D 

^f'Jii5 oM^i a^Ua 
li^rA "(W fl&Tf^ ^ I 

i\f j?i\'iA nR^R z D (fbs 
m ) I ^U^\ o^n\ 

Rt’iR'i. CA c^t*l Rc-R A(.^A 
^Ri gff® 5 t'^<i R^i> ??i'iir,'4WR c5Tc^ 
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3jPi’^^ ^if^-c^t*! <2rn[i38* 

^Tv 

140“. 

c^, 'simrn^ 

'2ftC"'? vii^s 

'j!&< 't«fr'i^’-r< %^\'A * 1 ^ 5 - 
'.‘iZ'if \ ^£.4 5 .^ v ,‘(4 f^Z^ 

f^pr''<|| '£11^ 5ll^<1 fffC4- 
3lt 'pU^\ ^ffsil'^l ^i:^- 
(55 <?, fbn) I F»!r/4^ 
'*a‘4K'‘M ^£14^ bV'\ ( aic ul ,i tjick- l 4 4^1 

4f4r; ?^C4 ^’i‘< '?T41 138" 

>'Tf'f-C4ri:5 Tf*li:4-4 ci'^i^T^r i “ff^i sr-:^ ^ ^iif^i^/ifci 

Hf:44 M4^ 4ra1>ri l^f«-s>r':' 44 *n W vf4f5 ^*1 4*C?j4 

4?>'C44 'A~‘^ 4t4rwl Jsn*\ Cif.Uc-'i *‘;r?C4 l ■5^4‘fft5f4 
C4M ^7:-S4 4f-ir CbR^r 'SI-J K£< 

138'’1 ’5!r4 ^4f5 4r«"? 4f4*t,l 

4T4 C4 '41 140° J>»fT- 

iif«tC44 cbtc^l ^f'^4 ^ 4yriC4 4i:«4 o:^^z^ \ 

v£iV«R44CS4 ^stv-ifi vf-^c^n cb\zn ■l^'lV»n t^tc4‘ 

( primary ) '<C^ I 4^4 4’»R 

4R4s» cff%^ ^itifi ^^t:4 c’t)^ 

( secondary ) 4r44Si 4C^ I 

<2(T««(f44 4t^<5'4 4lf^T54 f^Z^ 

^*r'-<rR'4 I 4C<4 Sft^^fl 

’^k^n ^r-si^'l I cn't^ 41^14^1:® ^c'f^ '^m ^^1, 

^-64 4T%4 ^tC4 C4'13i?t ^4* f»®C4 ’«ltC4 I 



<! 44 S 

fbH C)'^ 
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. 5-6. ( Colour of different bodies ) t 

'arrsRii. ^ CTf<r i 

WV5 '=rrsRi *rr^ i 

f%^n f<F ? 

'srtr^^^-^firc^' 

cf\f ^ll'jr I c’?^, cnR '®ik^i 

'^s\ c^t-yT WA^ «[1C<^T1-C^ -Stfa^r®^ e ^C<1- -'a{ 5 t® 

IC'f^ 'aitCtfll 51^ I f'4^ 'i1«T ^*'«< ^fCsIl epMlST 


X'= 1 C 15 ' 5 fT< cif^t^C<T •\\ , ^tC^Tl —■ 4 ri!''l 'i^-i ^ •^l'^ 

mc^l-Cf vfl'l* CW ^tc^lti*' r:fv!ipKl-«. 4h':< .^| I 

C'S^M 4T‘15'S'^ >f-55'®1TW1-C4 nf'VA'^'t 4t'IC‘3.— 

ic^1<i ^r:«it4--4f^C4 -^i‘c^. \ xsci 4T'1''^ -^l 4iw! 


11 >!TVfi c»r^M C 4 ' ,■ 'irf^^. •■ zirA o\ <rj 

HC»t^ SI?! I :;4IHi ^*1 ^^ 4K=-n (.«T'W|U4—'*lt^l 

'1<-^''lfl??’mf'i'W ^ >1T5(1 \ ■41C<^11 4l’fC!?<1 

^'*1^ w >i!wi siK^'ii 4:^5 m»rr«nc*if<j ■^rjf5 

'^ic«it 4 -v;fi)r.: 4 i'‘ ei?i-c 4 M 5 ir:«ir^-'if'^c 4 » ^c< 

1 'iti‘ ^^J-TC^ 4TWi CVr'»l1<< I '5lf'lT<l, MfWl 4t'1CV'l li'\i >Uit 1 ’’ilfCsIl 
'11‘?C^, 4'in'5'^Tl-'ly i»{.-:5ll4 «lf-JfC4** t]i •■iS^ t 4C11 I 


>1(W| ctf^1?( I ^ 

f4»i r.?1->i4s1 <3 w—CW 41T5 Vv,tfw—"ft^Kl r.'^-^A^ «ltC«?Tl4- 

<ir‘«C'4 tvT^Jl >i*si;if«* ( tiansniit ) ^UC'{ C’l^' '-sl'C^ 

ifs»1 ^1^:4 1 rC’iK 4K&4 ^"14 *1T«fl'SITC-'II f'^T^ 

bUvi\ ■51'5 -'\A^ ^Rsll Wi I 

v!t^ '41604 'elt^ CVr^^C^ ! '%^U ^’1<l C 4 C 4 M 'SflO^ll 

4t6f5 «rr^ ill—4TC^1 I 

4T6 -iir va 4 «ltfi( 415 ■7^(C?1TC4-1 I*t04 

<A\ C*ff^04 ^5K>t<1 410^1 C»r«1T^r^CV 1 «fSfm 416 ^\^- 

?f'Sic4 f®«'< fm\ ^*5*0 i fwo^ , ^’1*; ''iC^i<i 

^=15 4t0tj?l 'STH 4T06< f>T?l1 
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sn I »ii^*n:3r ^if^rer r 

I 

^ t2psrt«l C^ f^'Srl 

I 

a-c^ti^ ^?( I v^is* f^i{f5 ?5‘c®?:%' «^5T, 

v£|^-. I ^'=^11 «rNf 5 l^ ( Primary colours ) I 

^1 51 ^ 1 , ^r^f ^rM f^ 3 S((.el >Ifltl -?C^ v^ ^®r 

^=11 ^^(compicmeutaiy colours) i rx*!*!, ?' 1 C» ‘ 5 ^’ 

7tt5^^ ^‘<A\ i{tm 4l«t JifJfl >jCT I i'fT^. 


f««?C5}< fs'^sl fp-B' 5lt^-<fa >iHfl j?€-i*|!? 'aifWI Msg >ft^0 

^ICilti:'® 'i1*rf5l'’tC’F =?r/.1 laS •JC'll 

*fi^«F <*l'{5f! 1 >ff«f «|t'fflff'? J-I^rsi 'tw\ '8J|f^^i< ^i<fV| , 

>ii*rl'®itCiiK-^f“i: c^ *rt^ ^':;-is<i 'Mtt-it'rM'iiC^ 'Ts.^t'.v*** 

»)iwi *;« ■'psl >ii>: i ^S'i >i,<r: 'Sif?:«i<< 

c'r'lf’t^ «sif^''?5?[ >!isri*i I 
'ai' 9 'i» 'G Wn <<Ni\ :- 

ei .'itify.^s -J*! *3^’^'« *{1 >s f'i'~«tf 'J‘=f«fv! 

M«f<i ^h’T, ?r>»fii 5ji 1! T*fli^ ^C-iT : 

(.■^T.-siqiiiV.'i M ^‘1'«’*i&»i'';'r ?S)5ii^ vg l-iSy 

^f^ 5 t; vi^vi '«ii ^‘f!‘il <ch i 

HS?- ^*if 5 fl ! 

: SCTfl sTtWi ^lOTl ■S^'T i.vt^! 'S \i>n] 

’PC'T I isjt^l^^ij ^C'5< 5=it^ >Q fv»^C^?r 

M* ■<*! 1 c’lVi ^*^11 
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{ Whai IB dispersion of light ? What is called a spectrum ] 

[ cf. U. S. {imnp.) ms, *64 ] 

9. Jirvfl «t5iM ’'Rl ? 

f How can you prove the composite nature of white light ? ] 

a 

8 ' 9 ^ S ’tr?! ? f< tgvr^ <1515 

'4^ I 

[ What Aie pure and impure speclmm ? Iiesciibo a method for producing 
a puie ajjcctinm on a screen. ] f S (ccmp.) J96S, ’64 ] 

4 '^fr51fr4*1 f4 ? *1{5!'(«fC® f4^f4 *1? O’-^l ^1*r t 

TSTfCJ^rC'S '4^116 <f 'Sr?*! ^siH 4r<<lM ■fl4!>5 T-? I 

^S't'1 iJ'4l5 V't< ®*f4 1 

[What IS dispersion of light 7 What are the colon is seen in a rainbow ? 
Descritie an exjieninent to prove that the colours of the laiiibow sie jiresont 
ill white light. <ii%e (I neat diagram ] [ J?. S Kxtxm. J'i 62 ] 

;, .jfjjfsj << fityfeSltsrS %n-l 

-i'-i ;-- 

(4; 'Jf 5 * i’l I 

(»}1 =1^ C^T 4 5^^ 1 

, (5|) <>.U: JiTfeJi (.?! -5it:p)1 3I«^ 1v9ii4 Ml ir, ! 

Ih'sciili' Miniilo exju'riiufiits to j.rove that fhe e'llciir of different bodies 
.lc]iends on ; - 

to) I'tie coliiur of the light incident ujain it 

ill) The colour i-f tho light leflcoted by tin body, if it is opjij'iu. 

> Tilt' cnhnir of the ligiit transmitted bj Ibe body, if jt is transparent ^1, 


t Objective type questions ] 

<A) Alternate Response Type . 

Ill Ya or No type I 

{- 4 ) -'14?? ?ji«n:5i '5rtc5tf< f4 ii5itst ? _ 

(sf) :4 f4 41-5»fit4K 4''11 ? •— 

( 5 t) flf® f 4 4:-1 ? 

<>.i sfMR i5C3 'J=r i.'4T:sr'5rMi4-'i^‘4 «'.<'[ 4^4:?t '-if'Ji-i I 4 

srlr®T 'srfv^S M 4 4 fr 4 ’'^ ’’'’’'i ? 

(?) sifinJi "srst vf*fr.ii s-Vr.^ <!^<i n’f w»|V I'-s 

*jf\ 57 .^PT 5 5*1 7 
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(it) True or False type i 

fsnif^ «rl^5i^ * — 

W) Cftsr 3rt«nr3r^ «f^T¥ «rtr5tTfT< ^*f? ^c*f sn i — 

{?f) "STHf^ -'if-d^ lTf<p ^ vj»fsfr4 c^t:*! 

^r*» ®5f^l MTJ*! I — 

« 

{^) c=ft5T =Tst’ r5!.'^=T 3ff] '8rff9rtT-<r»jr rsfc^ ’jf'arf c^ir 

sn I — 

(«) Jrr»ri 'ari.Tif< ■JC«'i -sf^f® 

C^fsT-? 1 

(B) Recall type : 

(^) <Pff!>»rc!Tfi?< JISJ^I •l.f-loir 'ft*! '.^in^-- 

I — 

(«() -irfT'K >*f^*T ^ arf'S?? .rttr*!*! j^?{» 1-.5J1 i _ 

(?}) I?'??.)! c5^Trc4- $»; I 

(n) iffsrT rafBfX't f®*: f**’!' <!''n f*-'< , 

(C) Completion type - 

<4’) (<?) st":;® ^<t»r*j '1‘J'aw—(/*; <i' 

4^ “'' ■^’.Sr Mf^r 4'V;3-(</l Jt's^ip il'if 

9^, '2!®;^! v?fwC*T-g- (fi) -iMl 4-*t ! 

-(rt)~(6) -M-(rf)--(*‘) 

(s|) 4^9 T4 ■-i‘*fr4 4-^irs (rt) J(f<rifif i-K v ^--lit) 

c-Fl*! (c) 4^1'^ *;‘i (<'t > 

_(rt)_(ft).-(fl)_(W> 

(’f) ^T’^, ■S'’^''s' 9'' ’il':''’,4'3 Un • .~M -1<'V V 

—To) [4-4 U» 1 

—{a)—{b)—(o) . 

(D' Multiple choice type % 

(4; ivB®*! »i>i CJfCtfJ'.JJ ?J*ffPi1r55 «ir5<! -ff-STC^ 

fTo\& M ^^5fr4 ^4 t I ! 

(4|) 7^5f4:‘M «3j-j r4R '^itreir4.*ii»ij ^c' <£(f\^W4' f9»itn 4m 4:' ? 

I 'STj 1 

(■^) c‘4T-*f *iiii '5tc^< jjsjig'ir^’Tsrn T5rfr*i^l C4fir T^rr^ 

V _ f'I ii<rj ^^l,.'3itc5^r4-C4JW4 

’)‘jj Mi, Ji5f'?<t5i®tr’r ( 


I >IH, c>iten .' 



BOARD OF SECONDARY EDUCATION 
WEST BENGAL 


HIGHER SECOND UlY EXAMINATION QUESTIONS 
ISfiO : PHYSICS- Fiift Puixm 

^{loup A ( Au^iwer amt tu'o ) 

1 . State and explain the principle of Arcliiinodcs 

Appii it to delMiniuo the volume of a l)od\ sinl:.-^ in 

watoi. 

A Rpecdic rtrasits I'ottio coniploleh filled ssith \\a<*i, \\i !i 
mcrciiiy and 'sitili i opjiei si.lpliate Kolutioii sseij'lis lOAiieclisi lji 
- 1 .') f.m . 2 'J 7 Rill, nnd ID Rin. , ••nl< uJ'i,t«> tliu dciiritv of tlic 
'lohition. tliat ot lunJijnr.s l-Pitv’ Ififi rmi /<:< il-j d I .H '» 

2. V'Diai. d. ' ou mraii in ‘‘lu f«leiali.m duo l-i Riavitv’ '• 

Wli'it a»o the I’lvtw in svlr.ili ihit-ijuaiilili is cxpiotiH'il in ihe 

■/. s. anil f .s. t-ssuims 

Define ‘svo:*-';hi •'! a i.o.ly . 

Doscrii)! an iri-il/unii'iit ]jy \\hu’h llu- weejlii. (>{ a hisds can 
din’ciilv ho Jii<’ii.,aie! Give a ncai (i.aRomi ol iho in-l itni i*nt. 

2:1-1 2-rh-i 2 

Explain iiho nicaninR of t-lm htiitOMiciil. i.f a*, ult** atnios 
phiiic pn'-.^uio : i. a. pi.«<-(.• is '-i .ni'it’.n'v. (filciih'tn 

value in tiiM ( unili-i at. ,i punc vhcio •/ h.'.O . 7, s-, 

.I'nt-j. ( D,M-’tvi> P'.OH'ioy- 1 . ft {*ti' m. I 

Ho-tci'he till. ci'M-1 ruction of a sii. pie mneeiv -- 

A huhhle of air is iritr.jdu«;ed ird.o iho -p.ice alx.se tno 
nicicury of a Rood h.uoMict.'r, I -7. </a ip eiuss-s'ct.n n and 
tho mere.iry eoiurnn laiis fioin 7 to 1 r . 11 tiio sjiaco 

heforo intriHKiction of ai • \sat- (> </« lon;‘. i.al< ulate l)io solnpio 
wliieh the introduced an will oct*ips :i! riDtual atui.. .].henf. 
ptossuro. 

4 . Dehno ‘Ij'.iiRitudinal .-.tio.'.s’ ‘lii.iiRitudin.il ‘.tiam' and 
‘YounR’.s modulus’. 

Denve tlie unit in wine) W-niiR .s incduhi - hould ])*■ oxinessed 
in trie c. g. <. ssf leiu . 

Find th«' hi.'id, in kiloRratus, rt.jipu-i t'l ttindili a soiIumI 
steel ssiio, (j2iS «ir’. lonj* end 2 wm in diarpctei hy one inoio 
viiUnnt’trcm length, y Joi 'J.C'l-2,'> ni*”e. g. s, units and 
5^-=-9HII 0. g. a. unit 
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Group B (Answer any two) 

5. Describe the constniction of a Doctor’s thermometer. 
Give a neat diagram. .0+2 

Why should the tliermometer be of uniform bore ? Find the 
temperature which will be expressed by the same number both 
on the Fahrenheit and tlie Centigrade scales 3 + 5 

C. bhther, ]'jxplain ‘specific heat of load is O’O**.’ Define 
‘Thermal capacity . 2-1-2 

Two exactly similar kettles—one containing water and the 
other an equal mass ol milk— aui placed s:>lo bv idc on lire. 
The liso of tompeiatuio of indk is fiuind to take piiuo at a 
quicker late than in the cas<i of ■watoi. Msplain. 3 

Indicate briefly how \oii would dctennino the s}’ncilic lioat 
of a solid*. t 

200 gin. of lead are heiif.od upto Mill C .md dioppc«l inli* a 
vessel containing 200 gn». of a liquid ol sp heat 0 .■». ll iho 
initi ll torniioraturo of tlin bqmd w< ic o (J, |,n.l ds fiTm.! toiiipcia- 
tiiK', nssuiiiing tlint the I'ossol di>c)s not alnoib r.Ti' lieat 4 

Or, Deimc the lei in ‘co-clliciiont of hiiciir c\i!!in'.i..n of 
a solid’. 2 

I low lines it dojiorid on tiio M'olos •'! length ami I'Mipoiatuio 
used ? ^\\)ll\ out Iho lelation hotw’ccn the co-cfii<acnl ^ oi linoai 

and cuhicaJ expulsion ol the san.e solid. 2 i 2-! 1 

What uiiist. he the lengt.h of a lod (>1 rinc :t "‘O I'., il its 
Icngtii i to itiiucase hy .5 w/a , when t.he teiiipoi.siuie is iMi.icd 
to I'tO'C.'* ( Co-cltu'ieiit of liiKMi expiPiMoii ol zuic- 'I'OOiiiCj') 

per d(»gn )0 eoutigi ide ) > 

T. Dolino 'J)s‘w po.ni.’. 

‘ Ol xvluit ii'C IS it wlien it has hcou fouti \ *' .1 

What IS the condituin of the atniosphp'c 'via n its do.v poiiit 
js equal t*'tlio teini.oi.itaro of the aliuospheic ■* If Dio leinpei.i- 
tiiro o*" I loom IS laisod, r\j)laiu v.hat tho etlL.'t wih ho on 
(i) tho dew iKunt, (iiy the lolatuo huniidity (»!'Die alisospheie 
in 1 he loom. * 3 |-3 

S. ^ilontion t wo eoni'iion exauiplos to illimtiatc 11ansferma- 
lioii of w’i'ik into heat. I 

Fxplain “uiochanical cqui\alent of heat is •1*2 doules” per 
caloiio. , ’ i 

What is a Joule 2 

ilovr niucli woik must ho done to supph tho heat neeessaiv 
to covoit 5(1 gni. of u*o at If 0 into xvater at l(Mi°C ? 

( Jjaton heat of fusion oi ice - 8*1 caloiies/gm. ) 
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Group C (Answer any one) 

9. Describe experiments to illustrate 

(i) how sound is produced, and (li) that a medium is 
necessary for the transmission of sound. 4+1 

A gun is tired from a toit at a fixed hour. Ai. observer, from 
a distance, sets his wateh by the report of the gnn, but linds 
later that it is slow by i alt a minute. Can say, why V 2 

Can ^ou calculate the distance (.in tmles) of the foit from the 
ohservoi, assuming the velocity of sound to bo l,ltlb ft,sec V ! 

Ju. What IS ihf‘ function of trie liollow body ol a violin '} .‘1 

How IS it tliat llio sound of a \iobn .i.p])Ocirs t<' bo diileient 
from tliat of :i piano all hough the same tune is played on both ? 4 

Define ibe tfum- ‘Fiinhtincnl'.ir .iiid ‘Ilannonic.’. 

If the f.indamont-il be ennttod t'v a longM, of 2t cm. ‘n\ a wne 
of a M.iliii, what longth of tl'O same \Mie will emit the next 
octave 


lOliO : THYSlCri 


ScfiMid I'apci 


(lionp A ( \n.u\Oi i.im 


1. ‘^lale the J; v s of 'o'loi't'.'O of light. 

Shew tii.it Ibo i:»\s hom a l-iniitKum Jm^mI lalliii;', iipmi a. piaiio 
•ihto. r*o(l .i,'‘;.<M n'll'iftion, as tluui'',b tbev 'h^oigc IioM' ,t, 
single ponil. 


\Vh< r 

iiatiiio ’ 


til-!' P ) ; 1 '. •\>’lci( *' 


^Viia* jj ]{,. 


I'Ml 



^\hen a jtl.ine PI,,, )i ,s 'i)i,i,t('»i th.o.'ejj -n, angle . mw, iJum, 
.k -ay lell'Mtcd Mim-'fivim is turned thu.ugh an .inglu l,\,no 
.IS miicli 

• 2 . Doiiiio‘cefia'i.i\o Itne.x’ and «-\nlain tiie. toijii>, 'ciM.ioal 
angle’and ‘totd mteruil 'olluction’. Find .i lolitiim bolwtum 
the ciilical : nglo I nd jeliactivi' iniev. .'{ j-| 

Tiaco t! 10 path of a lav lulling noimalK upeu .i, t>U pii'ii,i cif 
glass -i.ho cfitic.bl angle lor glass he.ng 12 . ((I «n-,i(le) (.nh two 

hicos dpi isiii.j •; 


‘5 Fi.\]']air, v.ilb n disgrutn, llm \\oibiMg o'' a p.n-bole 

ciunoja. * a 

» 

What IS the ellect of iiieaeii^iu', flio sivic o< tbo tmle ’’ ,'t 

A man, "•.i feeti Iiigb, is “tanding at a fhstjinco of o ie<a. ine.' a 
•treet lamp, the llamo of wlp. h ih 9 above the lioii/" ntnl 

load-way. Find the lengtli of the man's sfiado\-v. <i 
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4. Define “focal length'* of a convergent lens. 2 

' Draw a neat diagram to show how a convergent lens forms a 
real image of a linear object placed perpendicular to the axis of 
the lens. 3 

JTonco dedneo a relation between the ohjcct-distaiice, the 
iniage-dintance and the foc»il length of the lens. .5 

Find the position, nature and size of the imago of an ohje'ct, 
1 inch high, placed, i'l’inmt of a convex lens, at a distance of 
twice the focil leugtli of tlie lens .5 


(Irrjup r> ( Aii..Acr<mv } 

r>. Llow WDUl'l >ou piui).ir(3 a ^.mall bai " b 

State the nature of polaiity ili,\eloped at tlio ends of the bar. 
Ifow ^\l)ubl you tost the polaiitj ? 2 

Desenho thn natino of t'«o Crtrtli’f; joagiuitic 1 eld G 

G. (li\( the deignin' cl' a gold leal electroscope wdh indox of 
liait's. fjNiij dcscnption is t'ccc 'Ov). 

Flow is tlio lustriuiiont ♦') 1)0 used ti)r testing the nature ol 
ch.oge on an msiilaled condiictuf. 4 

'licjmlsion is the suiei Ic-t ol elccltiticatu.n ij^plain 3 

7. istai'i' and expl.uii Ihr. doiects oi sii.iplo vo'.ci < < 'll. 

W h.d IS iiioanl hy ilie Iti.is ‘hilciand 
‘rolontial Ihlfirorice’a npiih- i to i <:!!«. -112 

iS. ll'i’.v'lo you aiIange la\ .. <■ iiiccs (i) jU parallel and 

'»•! in sene; 4 

i''ind O'it the ell'icii.o ne e * lee .ii ca'C <* 1 •> 

Two ian.|H. eaiJi 1)1 I*-isi..i i .'lO .i-o >. .-eiiob 

W'lih 100 cells', ..Ji j,,iMi‘d in sein 1) tlu .iit) 'Vii )< ■ .aocu of 
e-uli coll he 1 ohm and t!ie c. iii j, of eaih cell i '• vol's ciih'uhite 
''ll! current in the lamps. h 

9. Des -i-i'io li'iilow’s wheel and explain its action. (J \e ‘i. 
uoiit ding' «.a. H 4 

Wlial does this dlu:-.‘r>»e ? - , .0 

1(1 /ou are gi\cn a (oil of win conncctfd to the lermioals of 
•ii -en.-.itivG gahariometei l.t.ite, giMug leason.-^, whiit will hap.iun 
will'll— 

U) the N-poic of a l,ii,r-n.ognet is QUickh intioduced into tho 
coll ; 

/ii) it is kept tliere. 

(ui) it is (juu'Uy withdrawn. 
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I960 : PHYSICS { Oomparfcmental)—First: Paper 
Group A ( Answer any two ) 

• 

1. Distinguish between ‘density’ and ‘specific gravity*. Prove 
that they aio expressed by the same number in the G. G. S. 
System. 

Calcutta the height, in moties, of a vertical o<»luinn of gl>cciino 
(sp. gr. r2fi) which will balance the atnuwph.eric pic.-'-iuo at a 
place where tho hai..'ri)ctnc lioiglit is Tob niiii. ( Density of 
mercury ~ I'UtJ grn/o-. ) 

2. Mxpiain tlio rnounings cl ‘I’lossme’ and '^”lmlst’ as applied 
to .1 liquid 

Row would YOU prove oxporiinentaliv thsd the pressnie nl a 
iwint inside water is tho same in all diicviions ? 

Tho <lej)th L'f a soa at a point is ld20 ft. What is th*. jwc-.suie 
in pounds [ici q. inch at tlio hottmn uf tl-.o locality *' j Neglect 
pressure of .n. on the suiia»’ 0 . 1 i. b. ol licsli walci vo'-ihii 0 24 
jKiund'. : sp. gj .if soa-watci ir I o.i • 

;l WI, .tl 's a Voiiri'M' and ^^hat i uicinti b\ Vcituci ( nsliint ? 

Tl 151 div on of the mam scale cfjuicido \Mth 2o division ol 
tlu' vijjiiior ‘•{•lie, what is Ijk' Veirn'-r cori-^l .nt 10.ic di\isiori of 
tlie inaiu scale- 1 mm). 

1 ‘1 ic.iiing the height ol the meicuiv column in a h.iuuiiotci in 
\\ii5».li t!)c above VeiUitu •. jiioMflfi* i1 e louii.l i.b.u, tin iump. 
stab* '<!i(l>i/g I. V.'iil 7'.'/.’ and l.u' Kitb tbvisujii tA tiio Vcirier 
s(,al<i ' ouit.iilei with a div’cioti o' tbu nicLiu --cib’, wbal \.ilt n ih a? 
Uiis giv«j lor the haiornctric heigl’t ’ 

* i'lTpluin tiio action of a -.ip'.ii'n M.do it-. UfO 

\Vi«ut condiiiotis Tuust ho iidbiial ('•* 'bo .anking ol a Hiplmii f 

It iH rcqmied to siphon kcro-.eue f«ii. gt U r-i) cvci ari obs'acle. 
Wliat must be tl«u bmitiug btight d llu’ ol.-laclc nsIik’..* will 
lender siphon.iig just possildi " (Atinuspiiom I’lcs.'me--‘b; 
inches -of niuicury) 


Group ]> f Au-*\\l'i «.;»/ i-n o ) 

if 

;>. Explain how tho fi<cfi piiint- c.i' a Iheimomtloi aio 
dr ^ormined. 


How {*nui(i a therii.oiiiolci ce u'-<‘cl I’ml v,licthct iho 
atmospheric p’ressi'io alaive oi ti''hn\ I'n* lu'it, :d 

Tl lO loadings ol a f.uiity (»‘Ptigiad.i f hciii'. u {‘tci cl 'Jm lowoi 
and npp'T liX'V jiointN aio ic‘sj)ct.t ivch, ; u i. rul’loll c* I’lnd tho 
coriect tumpeiainie on the contig:.iii' sc.ili when the l‘u.ltv 
thorinmuotor roads 2<.h 


G. K'dhet DeOno tho teiijis Cyulu.ic.’ an.I "li. T*. (J.’ 
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Diatinguisfi between the “Water-equivalent” and the ‘Thermal 
Capacity’ of a body. 

State tlie units uaod in expressing them in any one system. 

An iron sauce pan contains JOO gms of water at SiVC. .00 gins, 
.of water at Gu C are poured into the pan and the resultant 
tnniiieratiiro is found to he .‘h")'’C. Calculate the water equivalent 
of the pan assuming no loss of heat hy radiation or otherwise. It 
the mass of the pan ho'238 gnie., what is the spctjitlc heat of iron ? 

Or, Distinj^uisli hotweon the coonicionts of real and appaicnt 
expansion of a li(|iiid. 

riow iiro tliev ielated 3 

A long glass i.nlin of iiinloini capi'Iaiy hoio contains a thicad 
of meuiinv, 1 motro long, d <1 C. Wlien the Icmporatuio is lanod 
to Ihn C), the thiead of mcitjuiv Imind to )jc If'iTi ittho longer. 
If the co-olliciont ()l ahswlutc oxpans.on ol nieicurv l)o (rMOfllS‘2, 
••alcnlato the coollicicnit ol lincio eN})annon of ghis.;. ti 

7. L\pi‘im an\ ////.■■' of tlu' following statements - 

( /) Wiitoi c.tu ho made to hoil at anv tcmpniatuic, ahnvo* or 
hcltjw 

(/<) V!i]ioM>-p>«,ss’ini of 51 liiiti’d :itp S.'* C m .‘5<( vtiu, 

\i‘) Wot (.lotlics ic-'iijilh ili\ scionur in wiutoi than iii too 
ainv sosi-pon though lilu'tcnipoi.dure dm'nt* the isnnv scii'-oii is 
]iigho». 

(^/) \ glii'.'. tumlloi IS ‘'.coj: (o ‘‘ctrid (',os” on tl'.c ootsido 

.‘.hon loc-coltl waipi jioured into ii 

>c) T’a 1 1(!ol'!\s o! ICO wlion pioi-scd togctlun loiiii a >-.ngic muss 
Wiviu lue llin diltonmi mod.'s ct pitip,i,gal.ion o' luid 

I’l'lilain oiL'h ol ihoiu wit.'i o.’ '.liilo illiisl.ialions. i’* 

I'jXliIain the Wot king oi li.i.\ . -ialol \ 1 ai.i]) f'* 

(jtoup f' ( Ans\\ei (ii'ii <>iu‘ ) 

y. I'lxpl.iiti, with the hol]> ol .1 suitiitdo diagram tlio rniido (i 
propagation .<1 -.oiMid, through an cmitti .1 hy a v.lnating ti ning 
fork. r 1 

If the distance hotwceii <i. paw < 1 lidjacont condcu^aliens m a.r 
hol^t mo^ os \vh(M. tlio t ’ nd ol a inning loik is propagalni 
through it anil tlua Nolocily ol i-..und in an ho 3‘2i' mctios s(c, 
wliat is tliu tio'pioiic'y of iho tuning fork ? » 

Ih. \\ nat is an oclios 

I'lNplain how the phonomonon ot O'du. is cmplo>od to me.i>.iiro 
..iio '^I'ptli of oc'05«ns G 

A mail standing :iw'a\ I'loni a clii'l hoais the o» h(» ol a sjund 
2 seconds after it was pio<luccd h\ lom. What is the distance of 
’’ho chit fiom t!if‘ mail ? 

{Vclocits o! sound in an —’lid inotu's,set.) -o 
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1960 : PHYSICS ( Compartmental )—Second Paper 


Group A ( Answer an>y two ) 


1. The imago formed by a single reiloction at a plane mirror 

is said to be “laterally mvoited” Explain ibis ft 

If a man inns towards a plane minor at tlm late of 5 ft/sec. at 
what rate will lie approach liis imago ? ^ 5 

Calculate tbo niitumuiu size of a plane ml n or, lixcd on the 
wall of a Kioto, in wbieb an ob'Aci\or can ><-0 tbo lull size of 
turn self -4 

2. l)i.>tingiii‘'h lu'twocTi “ITjnbiM” ail'! “Poniimb’a” I 

State tlio physical punciplo iiuolvcd ni ilio li'tmation 'd 
shadows. o 


Indicate by riuMiis of neat diagi.ii'i, the jcginns ol Cmlua and 
I’l'immliia, d . ti\, duo to-. jiIhm u:il obitaclo b\- d I d { d 

(/I a iKsnt soiu'.e oi liglit * 

(:/) a luiiiKif'iiS splioro smailor ni si/; tli-iu ih'* n;)-.! la le , 

.1 luonmni'i tplicio laigoi in --i/e tluni the (>‘i l.u-li’ 

( \'odc-. niiti'ii* 1-. noccs .uv ) 

■J. State Siu,ll*s L. 1 W li"liin*ti«)ri. 


How 'All. Id \ Ul i’CMil'v t!l(t I i.lW “ 

i'’.\pli'n a’i\ ol Mic loll.iwnig sImiKum'Mii , ; -J ! ! 

I,.') To 111 ohbC'rviM-st KidiM!'. in*sid( a ‘.v.ii imnig ])oll wa'ct 
•iltpoai.-i to iio le-s d-.cp tb.i.n il r. alb’ . 

I/') A SKifikcd iiall on liciog intn-dinao into a Iteatci oi w.doi 
appears ailvoix white. 

(>/n Tlio image of u pm i‘<:n tlii.mgli a gla .. i'li'-u. by sun’ 
light aiipuars colouiod. 

(i!)} A inmibci Ilf iioag' • i . visiblo wlifm a linp.lit (diint n 
bold in front of a thick plane moi.-r siivcied .it Ibe baejw 

1. Distinguish between a lo.d an«i a vilual imago. d 

Show n/i.'i/ liv a diag/ai.i, bow's (,on\e\ |.•nH f-an bo nui'le in 

gi\e ir) a VoMial, bd .i loal 1111.1^0 ‘in obji ct. II 

\nobje'’‘1, i c.i. ioug IS p] u-mI i'ld inn. m Inuit of a. c,Jn\’o^ 

buis i»f focal length 2(> cm. po*pf;rid]in]a.i to tlej axis (d ilui bus 
V/lsit li^ the position, natuio ari.l s.ikc rif tlio imago loumd '• (> 


Group B ( Anr.wot lliirc j 

■) Wba is tlio diKoioncb between a poimi.Ticnl m.ignct and ,* 
magnetic su'i'^iiinco i 

How v\ouid >ou ihstingiiibii one from tlio oilior ? d 
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• Explain magnetic induction. 3 

The N-pole of a strong magnet A is made to approach the 
N-poIe of a fretdy suspended weak magnet B. 

State and explain how theN-end of B would hehave, (a) while 
A is at some distance from Ji, (h) Avhen A is brought quite close 
to 7?. 

n. l’»v wliat oxporinont would you prove that both positive 
and negative oluctrilioations aio produced Himult.tnoouKlv and in 
oqual quantities by fiu-tum. 0 

Wliat is electron ? 4 

Mxplain tlio plienomonon oi elei^tiili-atiOh b\ I'lictum ii )in tlio 
point of view of Election Tlie<'M . 

How v\ould you set up ji 1 .*>( Iniiclui» rll V 4 

vSliow’ bow tlio rhiel (h'loct ol a s;nqile Voltaic cell .no ovei- 
.• ’MM* in l.he Lecl:'ncho all. 

\ wire ol i’csi-l.an'0 'J.ii (<hms .s cfuincdod t > Ihe l{MiiiJi'als of 
a bnUor\ of 1 cclU in -cic^, eu- li ol a -iib J 1 \ ,)lts and into'nal 

oMstaiiue 1 .1 ohms. (.iileuJiil** tho stuiuglli of llio cunenl. in the 

Wlh*. •] 

Diaw a neat llguic in eonnec.l.ion with tho piobion. 2 

S. State Ohtn’s Law oxiil.-iiiiing tdcailv L'lO Miiihol meil. 3 

Show that Ihfi law' in^-vidc, a dctindion ol olet.lrical lesibtauce. 


Wt’iit are the fadois upon \vliich tho lesi'-laiico of a wire 
deiieiidi- 4 

One K'H'm. ol ciq'pt.r i« dr i w ii up into a wiio, (a) 1 wm 
diainetei (’) 2 diauioioi. llempa.i. lli.M'i --iManco .. tho 
sail c* tcinpei.o t .. 

h Doseijhe i!iu ouistiueMon of an eIc'cttomagn'‘t. f«ivc a 
neat' diiijvaui -j 


If a p". ‘ “ohii end of the oloid loinagnet w to he tho nort.l’ Pole, 
in the diagriiin, theitiuvli .n of the cuiient tbruiigli the 
coil. 2 

ITowr does it d.lTer fioiu an aititnaal nicgnet ^ 3 

lo. ])o.-5<*iihe Pogcl’s \ ilnalnig spiial and oxphiin tho principle 
of action i.f tin; ai.paiatus. ](l 

A w’ue is <>ontiected to tho tor ‘nnal-' of liidilen haticry. Devise 
an expennienl to find out wdiich oml’of tho wiic is connected to 
the posit ive jiolc of the ha,tfcr\ ? 
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1961 : PHYSICS— First Paper 

« 

Attempt any two questions f > om Group A, any two 
/mn group D, and only one from group C. 

Gioup A 

1. State Nowlion’s fiof.ond law of motion and explain how 
t.lie unit of force is donvod therefiom. 

JVfinn the Misoluto and Gravitational nui< i-i of fon:o in the 
Metin* and the JhiLish sy.sloin. 

A force nf JOii dynes a(tts upon a mass of 2.'i jv.ns, for 5 
'jocuikU. Wh.it \olov’it> does it goiioiato ? ,‘S ; j d-*! } 4 

2. Descnlie the principlii and action of a lIjdtaulK*, Press. 
<ii\e a iio.it loctional diagiani. 

A hiltio IS coiTipletelv iillni am<1i oil and lo'ted. it tlio 
dlaniotoi’s of t!ie riO'*’c anl l.o’toni of iiMo li-i'tlo In* one inch 

and .'! indie', lO pectiwly, calcid.tLi' i he t Jit ir^t cni the hottom \Nlien 
l.he (Uyil: IS p'Osso l willi a 'orer oi !> !!»■, \\t h o, ,h 

d. Ihitingii'-.h hotween Poo.'iilul <.nt'ig\ and fno,g>, 

stating how tlie\ aio niei-'uied 

\\liat I', a ‘fjerse I’owoi’ 

Wliiil. slioh'it 1)0 tin* JI. P oi an engino w'nicli i^ intended to 
pMi'ip 2'»<t giiloiit. o! water pi'i niinnte lo -i, licight o' do \iiids ? 

I One galKni of waier '\e-gh' Pi j-oi-nd,. j 1-} -l-l ^-f-f) 

■t. What a Turrjvielirs vaci.i.ni 

Is it, ) Lrudly spt)aking, a vacuum '? 

State, giving r‘asons, wiiat /.•ippen-, in tlio loilowmg ca-.ns ; 

(a) A gla'iS tiiho, o(l inehe- I -n, , closed !<,t mi') <*tid, i-, cntiiely 
Idled wiili inofcury and uvcited vittuaiiv ovei a urough of 
nio) enrj,. 

()*) Tho tube Is iMcliiied to the veiiienl. 

(e) The tubu la replaeLd by one witb a v.’uioi lioio. 

Tiio v'jluiiio of a h’lbblo of air is ib.ubled in iKing iioni a depth 
of li ii.eUus in a sea to tilio sat ia< o If i-t.e l.a'oin. Mn. boigfit bo 
7!)d nnn. and the lolativc densities of ini .caij ainl soa-\\a or arc 
rospi)oMvol> rJ'bS and 1 Ob, caliada^o A. 21 2 1 (J pb 

Group li 

f). Give a biljollnd dingram of tho apiriiatius von vsonld Uo6 
for detorniming tho liighost day tenipoiatiuo and the lowest 
night toinpeiaturo m a looin. 

I^Nplain how the apparatus is read and rOt. 

Tho liigbe-’t tcnip''iaturo on a eoita'n day wjii ob'-cived to ho 
12t) 2’ on tlio Fahiotiboit scale Wba' should liave i>een ilio 
corresponding indication on the Couligiado sc.Ue ? b • 4 1 5 
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6. Explain the meaning of Latent heat of fusion of a 
substance. 

Describe how vou would determine melting point of paraffin. 

What is the result, of mixing 8 lbs. of copper at lOtTC with 
2 lbs. of ice at (»"C ? [ Specific lieat oi coppci —tt'i, Latent boat 

of fusion of icG=8<i calories/gm. ] 4 -| fl l-b 

7. Disbinguisli between ‘Satniatod’ and ‘Tlm-atuisitoiV vapoiir. 

Do\i!«o a siiYiplo ONixini'iont b\ which the luiuoo.is tension at 
the rooM Lciiipt'i.ituio mav bo dotcinimcd, 

A b»:iss pit(;hni and a poroii-’(ait licns\aiy )ai am botli lillod 
witli wal.'i Mfiil side by siih* in aw Would v'ii U'dice my 

'lillotcnci* iM liiiinpoiiiLui • In'tv.ocM ttie r.uo .dici mio tin “ If 
so, V,]l\ 

•s. M( nM<ui//. f. ( N.iii.itlc-. nl.'*b load to lb. c-c>U( liision Midi 
hoiit IS a foil.I I'l onoigv. 

What, icliil ion ha-. b"i‘n i stM.lisliod hetween \vo>k dono and 
boat doM*U'i,( .l ■’ 

DitiUo loiilo ’5 I ij'iival'!,t. Wi'il .s 1 ho \ iduo in Ibc i ' 
stiM.I 

An non bull hiiMii,'’. I.iili n Iicm n"t tbiongli ..n n.r-t jc-- contains 

I iiii'tiL onco;\ sMlhc.icni to taisi' the t(’ni]ifM.itur«i lloi'Ugb n7’C. 
Wbat v;iluo (bn i tl.i gi\o toi the in.icbanical eijui\abnit ol 
llCdt ? 

I Spociiic ho.it ol II (jii - III, (/--‘.'.Sti Clin ,-» 0 o“ I 4, ‘J. 2. 


V .roi.{) C 

i', Wh ».l. .1 '.Miiing ioik *’ What is t. i> sjioi; i onaiactoi- 

i..t'., o! the -.oun't d ‘‘Mits ■’ 

r»V what, ilovna c,i<n the sonii-t ol a tuning luik bom nlo a' Jihio 
to ii hi" .tudimico 

^ on ao'Miiiphod v/:! I* I timing forks, too frt.inom:, of one 
boiiig knoiMi JIow 'll you d'.tcnniiio 1 he n Liiihoi oi xdiritioi. 
c\ocdl.i:'l [".! sc.-Uhl li^ o otiiiii I'Uiutig foik ? 'i. 1', d, V. 

to. 0 X 1 oiifion^ It ads \ on to l.nlicvo Licit .-,ound - not 

li'Oivigati (1 till.High empty space 

Tv\o ci’o-'iMvtMs A rn 1 'B'«*rc i.itioiiod in open aii, one inil*> 
‘’p.\it. ‘A hit” a g ill . ‘15’ sL'os i.)r.' Hash and n ‘■oconds bit*,i, hoars 
the ropoit ol tbo gun. C nciilato tlio velocity of oOiind in :ur. 

Will tbo velocily. as detorniinod iu abo^G probloni, bo 
.iilccted b\ wind ? Jl sj, bow can the elfoct of wind bo olimmated ? 

(1 {- o-hl 
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1961 : PHYSICS— Second Paper 
Attempt only two (jneUtom from group A nnJ three from group B 

Group A. 


1. How are shadows formed ? 

Mtplain, with tho aid of a diagram, tha lonnalion ol uinht.i 
ail f piummhra cm, used hv an (ipi.'pio nhori liglit 

. from a laigar luminou-^ ^ptiutu lalis upon tin* olut-u-U'. 

Explain tho Ciuiditioain which total oclip-'ool the "looii ocfuis. 

4. 0, r» 

fi. n >w \»'im!il \i).i f)\p’‘iini'Mitaih veiify tin' law- ol 

rotliciji.m ? D Hci il*'' an expuMiuciit to ^.tiow i.hat Mi * im.u'o ol a 
luuiiti )>is p().n^ lormnl liv a piano 'niiioi is a-> i.o lit'li iid Mic 
nil. lor as ii’no ioitmious point is in iiont 

Wnat di'viatiiin IS pi )dncf'd l>\ u lli'c i.ion at .i j‘I,in<' -uil.u'O 
whon the'i.n;U'* til >n.*.il\'nce is Ou •’ ll\plaiii l)\ ili.igi.oii. 

l*. I 

.1. I-. di-.p-,i!-i.in ol l'j*> I 

Whi,t aro tin.* c(doio-< sc n 'ti a i iioho-v ’’ 


f^o-rriot) ill: '-'.p‘t om'iit to proro l>l':il llu* loiouiH o> 
hj,\ a’O picsoiit 111 white light. 

Give a Pv.'‘it diiigi.im. 

!. Mxpl.iin. Ill *1 d'igiam, what *,oil iul'ciu h\ ho 
h'.xi I'd ol a coPV' ig' M' l*‘iis 

I'osi’i i’)0 a mot:* idol doioi milling t h'l loi* il oi' 

Ion'- 


too 1 un 


!, ri, (l, d 
‘r.incipaJ 

a (onvi" 


Vn ntijoi't IS pla<*ol d't I'.'i.s m iiorit m .> cotuiv ions o' h <.ii 
iv'i.gtii i'l ! mn. Wiio'o will till! iM.igo loj lo nil d '* State tlm 
n tine ol the imago. 

JI )W' inativ tiinos is tho imago magnifiod oi dirninodiod ? 


Giiiiip 1 > 


;j. (Jivi3 :i,n idea of tho distiihution cl 'Magnetism along tin* 
longtli of a liri< luiigiiot. 

Yi»ii am given a hat nngnet, a rod of h a^s iind a rod of soli 
o n. With ivitliing Put tlio hais ai >oui dispi;-al, huw would >ou 
•i 11 •111.'IV them ? 


li >ou liieaK a har iiii.gnet sucvo-isivolv nito a numhor o! 
P'ocij , All it wdi ^o'l notioo? 

Whiit IS iho I'oMt.Iusion you .‘tin !• 1 to V 1. '> d 

(5 l)i)s<;iiho iiM e.xpe*iinont to illustinto tho phouomo.ion o* 
olectiostdtui iudui't'un. 
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By what experiments would you prove that electricities 
'g'^Dorated by electrostatic induction are equal in quantity but 
opposite in kind ? 

The cap of a gold-loaf electroscope is cliaignd witli positive 
olectricity and the loaves diverge. State wliat would happen when 
nn insulalnd niot.al rod is hvooglit cdose to tlie caji, if 

[a) the rod is uncharged, 

{}>) tht^ roti is negatively cliaigcd, 

{'d the rod IS positively chaigcd. d, T ') 

7. Awiiocanving a ratliOi- st.tong c.ifiont’S lield over a 
unpass uooillo JIow is tluMln-oi-'.i.ui in <’i. in'edlo p-nnts 

atloctod when, 

((/.) the wire lies rioith iiiid south, 

I'd the direction ol tli'* ciiircfiti is •(".e'-.nd. 

Ifiuv wiiiiM \ou asccitam, .idm) the mi veiii-'ot of tlu* noitli 
« M'l of tlic (, I'n])iss-no'-dlo, Mh 5 oi c'liicni in Mio uire 

Stito 'Miv lule in siipjiorl of your answer. 'I, f, ' 

iS. Djiciiho and oxpl.i'ii Mu' Jivl.ion of a ciilhitii l>•‘■l 

iJraw a neat diiigr.im of tlie- eiu ,iii ii'^od. 

\V Slid t.ho w. ‘-K ng of the )k'U 1>o allocted hv a ?ovci.'<iii oi Iho 
»in letili in the .‘i.^auti ’’ 


If ‘i evlli'ig hell IS \Mnlvol with .1 ]»air ol cells in seno-; each m 
c m f ~ I ”> ’volts and im!(m*m] n'sisl.>inco’-~ I'S ohni'--, lind llm 
rOiisti.iinevT o' i}i.' c >1!, blio i niient in it heng ’> .lon'o e. 

h J)'sei d'o a siniplo'ii'it'no I ol veiitMug Olm!'-, (live 

a neat sket.i h 'if the eiieiiit. omj)lci\ed. 


'L’lie en Is of a 'uiifoiin v m •iin r.i' t.re. long -no com "led t.-t 
l.'in todivtibis if a oai e \ h I'l.f I v its, n' oitM* ,1 » me' 
i r» of) n ' '’.M i in ’iiilh-\olt'., i!,o fii, * per imif 

lengr.li of i.Iiu w m if tlie resistance ol tlin ah'c he, ‘lofn is. fi. 3, fl 
10. Wleiti IS .m indiieod euneiu ? 

l)p 1 iho t'TO li\pical cxpi'vnneiit.-i hv wliicli the proruot.ion of 
indii"M.i cuiients nui.\ he jlnistiatod. 


Wh.bt conditions iT^termi,05 (,1) tlio direction, (/d the duration, 
(r) I. JO niagiiitiUi''e of o indu(:c>l cm rout. ? 
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t 

Group A (Attempt any two ) 

]. State an^ explain Pisears principle on tlio f.r.iiHmission of 
liquid prossiue. 

ITov*' can >oti apply tliis ]>iinoiplo for o]M..iinii\‘ multiplication 
ul force. 


A l»ont tiil)i', coni,, 'ninj* ])aral 1 in oil in otfh liinli inul water in 
tlm otlioi* is placed vciticalh on ilio tahlo. If the top and liottoiii 

of paraiiin oil ciiliimn from tlio tahlo aui ivsp's.tively IH I and n '4 
!n'’!ii.s anl the top of the watci tolnmn is l()()lnldu^ horn tlio 
■.ai.lo, calculaie the spccihc jiravitv of paiailin oil. il ; 

2 State t!i(' laws of o.-icdl.ition of -i 'iiniplo iiondnlun . If tlio 
’.1 ii<*iii of a '-Oroii.l’s pcnlulniii ho Ion Ctrl'-, Inul t'l Jene.t.h <i'' 
I,tie p'‘ndul'i'ii ’.v'iiudi u.ai;-s 2 'Mi-cillal,ions )!'u* .nin'il'', ,at that 
idaot 

Will a pJijdiilnm clock oi lo-u* wlimi (/) hS on io liio top 
)' .1 tnontil 111! (i/) Tilt' Imms^ hull IS ic]il:u‘cd li\ -i ’voislon hoh 

I* iM''s.i ne i/)‘* (//;) !'■!.' ('i.’.'itoto nl ilio hoh c: ■liniini-hiid ? 

J'vi' 1 . 1 i "i-f h 

.'i S|,1.1(1 i .w an I do ,ciih 1 iiww Nt»u wtji.id \oiify it 

for (»>(i"iiij'os •^ic',.toi i.littn one li-niO'.filc’K' fl'vo a ooctn^ml 
iia'p.iMi of the apii.tiat, j- vtni \\'>ulil use. 

^V:l•'n tlio h'lroroiitci luMi i , a* I~i ci.i. a (j'lantits' nl air, lO c.' 
ill ioliinio.„t. t!i(* atni'j iii’io; (»; pios'-'Mvo, i- irittniliiccd inim th > 
* ..lit limn of tile Uai.i.iio* 'C 'l".o i.ioamiiv iirinn'-li.itolv i.iih' !■> 
.1.1Whati vt'I'iniu >lnos t ho lur ocouju in'll.It, Mic i'iionit U-i 


(h’o.ip 11 ( .'Vttomiii any t’wo ) 


'• !)■!. nil* iho aeii'iii t<l‘:t. sir)'‘!o-l>airol ait puin]!. Give a 

le.it -o''0(imI.;c tli.i'*.a'O ol th * pitnij). * ” 

W'l '.t c- Its litDihi'1011 ? f; !-,■» ! 1 

r tm.e,,1i l).'tv>cii 2 U ‘ on ihle’ Imtit and *la..ciit’ ho'ij.. 

SLU,-' in qon'ma! tir;ii-..s, tn.i elicit ol ipiilioatiori r»i heat, t.i ice, 
ii,\ ail STl , until the tiM:i]‘ciatiuo oh 0 1 > i'mcIiciJ. 

Clalculai.o tiro anio.m‘’j of Imat ''iipplicd, in tlio ahovo ca-'c-, u 
tli<> rij'i,-,s (tf i(!o ho In Urns. [ Spo(.iii.j heat oi k.o -'O h, latent hc.cii 
ol fusion ol ico---Sh caloiio-./gui. ) l-J li-| > 

tJ. D'jlino ‘t ’-ellicient o^ cuhical o.xp.msion.’ 

If a hl'tuk ol uoppci’ lie lioated, in the '-olid stato, lirjw \,ill its 
'lonsitv no alfoctod ? 

I'l-iahlish a niathoinatic;.,! iclaiiiiin hot ween t!io voiiiini". cfa 
h('dy at a liiglicr and lower tempo' i.tui(. 
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A rectangular block of copper (8" x 5" X1") at O^O ie heated to 
800"C. Calculate the incieaso in \oluine. 

( Co-efficiont of linear expansion for coppor=0 IGx Jd"'’ per 
degree coni, ig i ad e ) 2 -4" o -f 5 • b 5 

7. What are the difl'eront pJOcesRes by ^v>>ich nature tiies to 
equalise tlio toinperatiire of diffoiont bodies ? 

Fjxplain each process with a suitable exaiiiple. 

(live loasons fo' tiio lollovving statooicnts 

(it> ‘Water may be boiled in a papei Iidx without chan mg the 
paitor.’ (/>) ‘It IS hotter the same distance above a tilo liiaii in 
front o' tbo tiie.’ o-i-G+B 

8. Distingiiisli letweoM ‘ovapoiation' and ‘bi/iliug'. 

Wb.it do \ou innari by ‘liNgiointti k- statt ’ c* ini “ 

Dosuiibe aii\ apjasatus with tbebelpo' wbicii tbe b>;;'omelI'ic 
state of tlin aii mas bo detcirniticd 

Draw a neat ‘ketch ol' the apparati-s \ .u •h^^ciibo. .!-[ l-\ G-4 4 
(Iroup (j '< Aiteinpi any two ) 

1). lfo\ does the l’iOf|uen(w of a Mbiatirii^ Miing dep'Oid on 
(/' t.he ieiiglh. In) the tension ol the ‘■t'lnj; ‘‘ 

St.'tf gi\i:ig leasoi.M, how the j ilicli of the ii'ite cuiilliil !i\ I tie 
stnng wl a, musieal ins: I uiiicn!. w 111 I h.'ingi* w ben I’l the Icn^icm 
is (piadIiiplu'i, (ii) tbo length is Imheil 

A stietdiod w'lie nndei a lensi'iti r,f 1 k'gM i'. ,n um-.fin with 
u tuning fo'k ol Irequoiux l!2<t. Wlcit aitei-ni-'n m the lonsion 
wo.ihl Tuako it vihi.ite in unison wiih a tori’ ot iiOti.ioni’ itl ? 

!(► A vilnatiiig tuning loi k ''o! !iequcnc,% ,'.i\) is bnbl 

at t.bo ii'oiiiih ol an open an (lo m tail) ) i< mul watf' i-. qn dually 
an 1 c.'nul’ul^ poured into tlio j.n. Stal.o wliat v\iit baipi'n 

11. w W'oiild \('ii doteniiine the\el'icilV of rioiinrl in a i hy ,m 
uxpjimiont ol tins kind ’’ 

A li.iung lotk of freijuoncN G'.d piodcc. ic" i,.ii’"in a gla^-s 
tube witli an air-colunin ol ‘b. cue'. Ju'. " li..t It I’gtb ol aii- 
cnbi’tin will resonance be pi.jdutcd willi a timinq toik ol l■^•l|uenc\ 
;ir.ti V 4-Mi-l n 

-Nogloet end eon’oction ) 

19G1 : PHYhn S ( ^.loinpartineniMl )~-i<oci ed Tajiur 
Cionp A (Attempt any two ) 

1 The path of I'gbt is rocMline.u in .i himiogt'neoiiB medium. 
I>e-ciilio two CApcnnicnts in snppoiL of tbo sl.iteinent 

■j'be '•iin subtonds the -.amo angle .is u ball-penny .it a dist-inic 
'll Id It) (’.i\e a (1 Ingram sbow'ing d’e .irni natuie ol tbo 

.-nful uv tu the balt-peini^ v*.l■^t b' i.ii siiii on a suitaio jMialii'l ui 
au'l at :t. tbst.inco ol it fiom tlio b.ilf penn>. .'i-bn 1 Tj 
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' 2. Two mirrorh are inclined t.o each other at an angle of 90"., 
Draw a diagi-ain and ^how how multiple images aro formed of an 
chiect piaccJ between ilioin. * 

Piovo that a man ••*!n see tlio whole of his person in a mirror 
til'! lenrttli ol whicli IS hr.JI hn own height. lO-hi) 

A gl.i {)n-'m has leiiacting angle ol Ou", tlio olhor 
vigh's l-,(*uig Ih . Dm .n,(‘n*. 1 , 101 % ine of a lav lucidonfc 

u.'diiUU on one of iln ‘ofractiing Incos. 

W’lnit IS the rioviat'oii prndueod ? 

Itlxplaoi tiho plienotiumon mvoned. 

Wli\ ueh .1 ilov’iea is prH'ened in the eonilnicti-m of a 
j’orisc-oyo ? ?1 ! i i-9 1 ‘I 

1 Ihplain what \oii rno.in h\ ‘Ileal’ and ‘Vntnal' ini.'.fe*- 

I)i iw tli»g''iLtns illustraling how (i) a magnihed loai o'lago, 
\iii a Miiignijioil viitual innt,go is pioducod hy a convergent 1> ii- 

Wooie iiin^t an ol)|ef.<* !*(' phicod m I'lont of i, convex lt*ni oi 
;or"il i»*ngtl tin i.iir . 'n 'rnloi that Die image m:'\ ho loal and 
Mi ipnl (-(i l,‘ 0 '*o times " l-rtl-|-.h 

• .loi’p 11 ( ViiU -ijit any three ) 

.• !>(*.!! ihe how '.)'i wo'jM pfiiueel to dotori’irv.* ti'o tn)-.!- 

tioLis oi tho p'lios ot 1, inagiK'i. 

What 1 - '.ho imi'Miehc’ h'ngtli it a magnet ? 

Wh.iti ’>•, . fio apiiioM'ii ito "‘l.iii'i*! iif'tweon tins longtli and ;■ o 
ai'tual i iig'h 'I the ‘niignot '' 

l).*hi»n-:'gnei,i.* i.xi-'Oi’<i 'i-'sgni.t 

‘i Divi'ii . fo’M'h,. lo» I’ . 1-1 nsulahng stanrl and < 1 , hudy iJ, 
.ii-ti-giii r'g,i.”,<‘l\ hr A t..(i .-hai-'je A, ns mo-in ol H, 

•i; ’K- 1 1 veil, h-i negatJioi;, '* , 

A i'* ..''fil eh.mno lod .s hr.Oiighi n contact with the c/ip uf a 
i;.i'd-\t a' ol'*cl O'.•.<Mjji* The lo.ivo' }?>o seen to'lr,>'ige iha when 

thou)’*' ,';ni the j'vives i;ollaj;-.(* *1 httle. I'j'.plam. ,r\ l i-h 

* 7 i’l.xplaiu why -i . uuplo \olt.ii^‘ eoll's no Itjngei used as i 
'Oiir'" o' eiiiient suppU 

De-eaho au\ otnei tuim oi cell e'.pluming Ikjw the delect'^ »l 
the oi'g’.^al l.,'po have iieen c\lUet.’ee. 

' IV-o'iho an eleei.r, j i'i.iJ'opt l.r’ip ^VIl^ e: it .u. do *0- 
iig it '* \ecoi'iit lor 'jl*.' nso ol ^.omperatii.io 111 ilie hnlo when Lh > 
(''u 1)0111 Is iiio tied on. 

Th'i 'ihi'iiont ol ail inenude-^umt l-unp wlw 0 cpi-nci •'■I h* 
mains of‘>'*n volt s'.ip]ily ln,s a io.sistance of 12,7 oln.i.s' nUj,u 
! s tin. euiient tluough the iilan.eiit e' 2 1-d i '» 
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!). Tho current flowing tluough a long <\iro in too weak to 
ilt’llciit a coiniiasR'needle, when stiotched ovoi and ixirailel to the 
nrodlo. What airangenlent pnalJes you to ineji':'‘’e peieejdihelv 
l.n*'action on tho conipans-needle 

Wliat IB t.ho practical unit ol resistance ? li.; do >cm dolino 
it ? A ciiciiit u'ntamB an arnrnetor which .cao'- I'd ;Mi!peie-. 
Wlion a voltai* otcr IS conncf ted i.i l^'o pci nt - A ’rid R ot the 
(iii’iiHi it lea !b .‘I h vwli ; What i-. the U'.'C.tinu t clic pcntion o^ 
tho fircmt hetv ecri A and R (] 5-'. 2 \ 7 

Id. A w'lm cjipv'iig a (“inent's jilaccd Ictwoc" ihc two ]U)1 pb 
!■ r a loi-so-i-l m.n.iKi, ]V't] cii hcviln' t-i liii n,:i‘ii<*!c ('eld 

H'lW W'll) tl'C‘ W'-ie 1,c liil It. *,10’ c 

StatiO a, I'lilc' t" 'he <hIcc^i'lp rn' ile i.h •■'ictol, m,i\ he 

(let(.'imint d. jh lu'e c xphnn Ihea.i^Mn a icrli' i .ii.ti. guing a 
'•■nil'iihlo diag'<)»•, 


15^)2 : RHYSiCS 1 o . ’ ,i< 


d'h”../'/ two ■' i>i‘i .1 ; %•! f'. I 

( ,I i(j r •III! I one li I. II \ 


<•1 tij. 


1 I'e.* ii\'..‘.:i 1 ‘’’i"' !'■ • w'',, r<. 

;i l.ip'ih and hu'i • lehi; v'lif!'’' 

i>i nhc a. c loi^ilo c'pe 1 ,ieM-I .."M* >'f 1 • < ^ i.no 

liie.s-tiui tt .. ,'m'i' std.hins hiji'i'I, at ' . i.c|. I . .t. t • nr'nhf. 

('I l.lie litjiii'l I that pi'int. 

In ai' e\]'iM unci':, vilh i I:;'e s cpj', > i ,i * n ' mc l* nsjt' ol the 
coluiiii’ ih'i in one liri'i ’i2ttV’cnie. 11 Mu' i;.!',cjty 

ijt the li.|Ui(: 111 the (.the' iunl) lie I'hi. wl at i' ti"' Icngl ■ * the 
liquici 111 teal tii.ti) “ ' • h 

2. What c. .1 Simple j ”iidiiluni " A\ i.al e« clhs ..\e lojejili ? 
State the law- I'l o^^iillation ol a siu.pli I'Ctuhd’.' 2-r-24'^) 

i>eye.ihiO -Ui c \peMinen.< to xoiilv the law f* h j- c ■, h 

:i. State tlie 1‘iiuciple. ol A'ehiniede' 4 

ilow ni:i\ iho J'lineiple he Ncoiicd ;> 

A piqco S'l wa', 22 e.c. in vohime, licit- .n va.ci w.ti 2 e.e. 
ahov' the surlaee of W'alc'i’, I’md the veiglit oi the ]ih ct and the 
^pecitic giavit.> ol wax. C 
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4. How wouUl you set up a siirple experiruont to prove that 
air exerts pressure ? . i>* 

Howls tho atniosplionc presauio gonor.illy nicusun*cl ? 5 

Calculate the height ol' tlie gljconiio hiMouictcr \viu*n tliat of 
tho water haroiiieU i is ‘j 2 ft. { specific giiiviv> >1 .'ihcniui'- I :2.”> ) 

r> 


(lUut'l* }' 

Whai !-> Meant l>y llic li\t'l j))in‘>i, oi :i tin nnomiU‘i 4 
How '.vi'ui i ; .'ni il'iteiiuiuo the iippci eiie ? *1 

'Aiiji ii' it iiv’c s-.5.i\' to note l.h" hiifi i!.i'-nc \ 1 eii 

•h.iicimiinng th'j ufip'M lix ni iioiiit of a i hei Mit.ii'i wi ' 


\. 
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V'j'i si'osv th- 1 

1 11! ('■ 1 1 
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, . ||.. 1 u 

lilM 

I'l 
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L-'m I. Cf'''.ll*'l 


Ci:(>ri’ C 

'* rXpla.n V hat i*. nuMiit h\ hing.'irh?.!!! airl 
w.i l'\ toting a snilafilo i'\: tiijVo o* 1 \; r* 

iJotin-’ .'(’./'t'liiMiI /I'll'. IP !,i) ii v.a\c- 

n> jtifi., * (> 


A l-oti - A ih'atlPg w it]i a cf'ii'l.int s' .iip. 'S'lvpi;, 

i<> coi . ioiig. 1.1..'ugh a riK(liuni .1 !i.n'< l.» (M- Inug • thi ii ^h 
atV’ther nttliiiip Jl. Conipau* i.he Svii\c-V' fcicit.H'. in ,•! ,i ul J! :• 
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10. Slate the laws of Tian'iverse Vil)ration of stretcheal 

Ktii’igB n 

How would \ati co'opatc l.lio frequcnciei rif two tuning 
Witli the lioln of a ‘^nnofin-ioi 7 fp 

A‘^otioJiK'l.f'r wtro otruis a note of fr('o\ic!U!V loO. What will 
ho l.ho nf r'liOtod l)^ llio striifi 'iiing, if the tonsi(>n 

is. iDcjoHscil III Ml'* latu) 0 : IT, and length 1*^ fi'nih.t-i' 1 
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Attoiiipi o/i/'/two ‘{urhUriiA jrnvL di-m}) A '.a • flirer (huup /! 


Hiuirp A 


!. I'\pl:iin, with a difigiHni tho woiKiUg ot a Ihn-hoh) 
Ciuncia. 1 -j 

What Otilii llision (Id \ dh dl.'lW flOOi HP » >.J en>»'01lt WlM’ >. 
I’lri IkpIo C:i,ii.pi a *5 

Wli'il is ihooiioit, on Ml > foMiiol, of »i( ifi'^aig > 

liM t!i>; •^..:o of 1h<* imle, 

(i) !.!(»* i 1, li,i.ii( o i 1 ■urf*(* riDiii til'* I’.i’-i'olo, 

(( ' 111'* 11 '-l.ji »!• (' ol Ml') lu'ieen n< iin tho l‘in hi o ^ 

Hl\0 H iO.i JH, 


o 


St ■;( tho irii'vs I'! n dootii.ii 'f hgli.i .ii * pJ.iM,- s. Miu 


\ 

> 


SiiD" i\ ii.i'iMiol I, (iop •(MI, 111 \\ .1 .*1:1*1, lioi'*’ 

}.laoo .1 !ii*‘ i,li*i)‘*tli h "1. 11 |i. .ir.iiiri • '‘'t'l’iii 
h**, Ct'Uld ("Oil, lull-Si'.O.i inM^o .! (..li'-i’l 'M ■! 


t f'l left O'.' '(i 
*■ .111, o) h: 


! ’.' I ’ > IM, \MI h a 'iMO! . I'l M,,* ... I ,f .p , 1 ,, j.' i ,Oti« 

h’l I \.l'l' I :'M)SO .s 't. Il'-i'd ? 

.*> (1 ’ iMO'in i>\ 1 1)0 stat'riH nt ‘I'li ’olrMi.tivo in* ’ 

Oi gl I*- ' * ' ' ‘ . O 1 • ) .'.,.1 ih ' .1 '» 


Sh'i*' 1 
Ik*.II .1 'i-'i 

n'l'i'U'A ) 


;i iii.';":rii ih:i; .,1 > i.* ‘I’P i;(*t M ' od 

'( t nn'ihiioi 1.) III.. I n.oii.im*. I I'.ixri •», i kit/ s 


I’’• ]ihiiii h’lilio!il :ii*f;lo‘:iiid ‘Total loth'i t.ioii ao 1 find onl- i. 
lohii’on iio.twooti oiitii.o aiiM.lo .lod uiiaoti.e index 4 { t 

'1 f)' I '."'tii^li 1 1 t'Afon :i lo.kl i!n:’”o sind viit'.al inia.ge. 

|!i.txN t« ;* 1 1 di.ig'.)*» t'* show th''ni).)..o of Mso iinioa* 

; h. ■ o'OS ,is .n iiii|iu'.u lies a, c.pmx h O'- f> >ni .i. lai^,o 

disl.im o 


ol 


'n ho •• oi'ist. .lO oliinet ho pl.i-nd with io-'pe.*t to i\ ,'onoavo ’ens 

1 loot toc'.il ioiigth ill oliiOt 111/1.1, 
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• (a) a real image may be formed of tbe «:aMje siao as-tli6 
object. 4 

(6) *a virtual image may bo formed 2 feel away from t.bo 
lens. tl 

(iKour ]» 

n. Wliat nre t.be p )'nK of (liffe»f'nc.o bet\^e(*ii u m i,Miel ar.d a 
nrignoi.i*- sub t:i.iu fi ? I 

l)/'\i«e a Simple* exporinu'ut t(Mlel'’fl. tlio uafuie of poboilt'v; 
irulucf'il i'v » itiajjiw'ti. i 

How do •.!.(; 'u*»'oiint foi the iii.tiin 1 um n| .i, piee*' •'[ -.ofj jm n 
oy a ix't’tiisnifMit m-i MV’t " 1 

‘R ■pulsion IS M surei te-,t of nn;'n( ii-.iiiion tbiu aU.iuiion* 

f‘b:pla n. 1 

r> Dm; ,ib(‘. gi\ing a iH-it d'iig'am, a gol(l-le,»f Mlectio*sfo|r 

<; ■ ;i 

Ap mIoi Itci-copo is cbfirgod b\ ''ietion, O l rof.d.u t-K'u, 

t 'lUi. 

' 1 ' j ■a''(U’-', t.lif'nat.iie ol fb(‘ (Icwelojied m 

’ H'b •‘n-.o r, 

7 ''1 ito ('liiip s 'ud nbtii'n (it tiuitioi'ol ll'f ('bm. 1 


Hif.u !i..l ! o t(ii ;i t)<i III w'uit; wliN .!<'’s ilio re .i'!..iTi(‘e «.i a 
MH* (|('|) Util *' ' 

Deliric ' li' . .'.■■'l.iincM, 
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* 1062 : PHYSICS { Corapartmcntal)—Papoi 

Guo UP A ( any I wo ) 

1. Doliuo sp(«jifi(5 firiuiij of a If tlio apecilic 

pf.!' ty <,-f •jol'l ijo what \m1] 1;o its rl'.n-MtA iii tlir C. (J. S. 

\ l'\ I'. ,t(>>ri *? 

fV5Mil.{ a (if t\ponhietit.iIly (h't-'i m ni.i i‘. ihc spoi'ilic 

*. ‘'’iitv (.1 .1 -.I'lM !i;:lit('r t'l.iii aiiil uisrlulilc >0 ilt.i 

2. ()c- “'I'l* a noat cl’iJ}:;iiiij', ill'* pKiv.jj.ht ami jn-''ion of 

a ‘ ’iriMS !!(•{' 

1 . ' I'*(I.i.;! it)n Ilf t.liM spiinp, l).il iMco t’n'i stun' . 1 '. all jaits 

w ■|iiO'’ioii v!n.ti I li(; .'ii t!'O !toi|\ 1 , (:i,iiu-il !>' 1 •>{' r’n'iit ? 

!. . 

Am tMi)inii.\ . 111 .Ill l.:i.i(i{f ''Mil <(|iaJ iuin.' ' 'iM.i ior 

' > ."’.I'Wii' ^’mm i']it-1 1 'Mit V.i'.{‘iii., I I lit«‘ i'i"‘ l. '-A, \ i'( o vl.ifvtl 

• >' till* \ !' ji.iri'^, iito t(*>|ic('ti\< !' JuO I'jj'l I'i'J I'l !<i I iMii'' . 

. ' . 1 !, , ■ if . ’ . > .>1 ( 1 G ' li., 11 iico 

I l/if'ii'i ll ( /’. iiM.l row'! 

;',ii i t'\l.uiitli ll'toi ‘Ii-mI ..ii.i iip'it . 11 UM 1 I ii* which 
» ■( C'sJIlC' -^0.1 'll 111 C. < . S .Oi'l 1 i . i- . • ’( 1 !, 

‘1 I'l ’I j". »'iii|il' ',(.i to li'i .•.‘•'.I'; u .. t , • ' ii 

. i;4'it I.! (lii :i. 11 i'll- t i:i( II n>' ('* 1 !<( • i'l.iii*' I ‘ ^ ,1 'i !•.( 

•..'■I.. .,! I >1! !•(' i’ll ! t'li' : lO” fi'f'Mfi jici 

! 'M'.lu . 

‘ Wii t 1 . A'l'iiv.ir-''* *' 

\ Mv.it.iu', lii»'\ !.' • I ■ ' M.'li "cij'i.* i 
. I 1 • I ' oil i‘ ‘ :i! i M ; III li'. I I M ’'i< ‘ ! ' I 1' .‘1 

: . • ; o ■'(' !ij'," "! !' I I... Ii , : . < ' ' 

\ I'l.'i • ■ I’lMtj 111 a l! 1 . I ' ' ;ih ii ni 1 1 ' i • • , ‘Mill 

in * M oil* it’ . Ill \'.l'i"p'. V.'.' '''iii.l ‘U'ti-iiN Oi ’he 

I i 

• .n '1 


cii.ii" r. 
I''111*’’ iin j‘ 
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1 1 
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V lit Oj 
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mi.i at 1 •*' ? 


(i 'i-ijh' of a 

itil aoo> It (li]).'MiI i)M [it) the uni 
}■ I* (>f i> '.'1 .1 no u .«'(! *? 


V a:. //('•' } 

aiid it |‘|•llli't{ ojit ii'-i..'ii ('* a 

li\ ‘ Anoi'i:i r\p:i.Tisi.in of 

ch:iti!<<*^’ III Min (u' a 'tivon 
IS f!,i od f’l T.) h G f" 2o"0 
yi'ii piio>> til it tlio (iuTi'ity of 

siu -t.’iMoc, In ',\]iat wav. il a1 
b oi li'i'.i''! cmjiloNt’cl and l/i) the 
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. Descnho a method of doteimimne the specifio lieat of a solid. . 

A bodj, of mu^.UoO gTDs is heated to l-2‘j'’0 :md is (iiii’fkK 
mmicrsed into :iU0 gins of ^^ate)^ at 2f< 0, conLainod in a copper 

laoimiotiti <)i nia'<s oO gins. Tlio linal ecai.i.nn trmi'eratt'rc 
attained IS ,‘1(1 ('!. If tlio sftei-ifu; heat of (‘opj.e’ 'e 0*n‘i. t-alculak’. 
1 lilt oi fho iniitcjiid of I no ooiIn • 

i J'-xphiiti I h" I’oMowing ‘ 

•Mj Ty-' pjt'.as 01 u-o wlien picssed fog^lhni |,>ti one ni!' - 
(!') ^ W non a jpa s scuvti i Klius K)ju‘. j hum -..ilIj 

■'\:iirs5t u; p„l(»“(i ;il lloni 111 I’lUfli,.,, y_ SC O'- ill 1( .11 ()! f'l l,i ’S Ii-odllCld 

in tlie nil i" 

(i - Wiiici |iist liclo-c liodm^ n pi.-uod witln: il>'' 

<»t ,in I viijidsL If the pn,' p "n'K,-, fc siuiu’toi.c, tjn- n.itoi 

!' •!< ’n 1/) I Mil 

. ,li'> Jicgnanli •, i i-i.i.jjci (M.jij,.!,. 

11. I'lU'-nl 1 . iced lorU.cdetc innat.i-n oi IMatiio d 

*: j 'll r ■, .p'hi (M 

On .. ti'il.i,!! o!'\ Luc I< I'.p • I ihc i ■) I , ar i ihc 

I \ ]1 . > IM. I 1 ( j |;j,j {jj, i«'l!l 1 .|,'' liiJMiidl' 'll ' ,li( 

.1 ii'i. ». o. Ill (1 ;i.,d j_Mj I l(, l:, SI, mj,' 111 Iti 1. u. y. 

'1 i ! : c ',j)Ci' 1 \ i’j\ 

(«.*01)J| (' I „IM i;r ; 

'■ ! >»>!ain I'lie p!u p.uiK lii I. ,j 1 tin-i 

“>' 1 '“'' ” 1 ' ■ . 11 ) { )■ .(".nil ,ti aji j , H , .,,i 


.1 ■ iiiKi'Ii . ( ,*p .(m‘ 


'1 11 'ii 111 ' .I I \ [ ij:' 


•iii.g '..1 I. i' .p. ' j ..,1 V rlii . 

ol iiMl-! IP -il' '• 1 il-ilr ... _u , ,, 


■ * I ' ( I . I 


tO W !i i' !U“ ■ ' li. ,1! 




1 J" O , • . . I PC'd Ml 1 , 1 ' .1 . IJ , ,j • 

■ p'li do ”o. uMi;.,-I .j.ij u ,.,.i‘ aiif| Am ** 

i'i| lOnc- <.;■ i;iu i.ind.i.-u ml-d ...pi ,, i...i ;,v 

U’l it -lie. t‘ 

!9(>2 • PHYbfCS { (^rn ip- iiiionL.-l j —,~ic''md r.inei 
Group A { (f/i// tu'(> } 

: iV'jvc tiin foJJf'Viin;- : 

(a' \\ Ill'll "j plane iMi-Ol c o n -.1 i miiio., ,, ,,, .,,., 1 , 

i.‘'» M'l' ( U il Ii .p; 1 iiu J,, ni- )' t u I Ul. i . (|, M ..y '>t} 

oi'Ii .111 o'nci 1 , pl.itl'i. ill l'( n., ol ,1 pl:.M<. uu,,,j 

MiPsjh .ni\ di * 'Mco, the •p :m;>. . >11 >,]) jnilipu' moi, j 1. (,.il 

1 ! -supe di->t'irp 1*. 

J .Ic a ''ucf Ml <on I'val i,' ."opc. 
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‘2. Explain the terms ‘Refrartiou’ and ‘Deviation’. 

What Ifind of prism would vnii employ to deflect a l^oam o( 
light. th'‘oiie]! *)'>* ? Explain witli a diagiam. 

Hf'W it. a siirlf iiM>ii''rsi d partly in watoi and viewed 
oli!.(|iielv appeals to bn Ix'iil. at tlio surface of water? Explain 
with tlie aid of a diagiam, 

‘1 Sh()\.. with tho help of neat diagian; hriw a rmignitied 

ie.i.l ‘Tiiage of sin •>hjO(*t can he ohl‘lined liy meivni of a convex lens. 

Ifenen ostahliah the h^'n-. foinmla. A convex lens of f! cnis. 

1» foi M!S a M'iil jniMgo of a sdiim'O oi light, three times 
magnified, Wlmt i*. tho ]josi)ion ol the "ov.rfe 9 

'I What (s ineanl. 'w di’-peisiim of In'ht 9 

W'lat n a jMiie speelruiii 

ihviiiho an nitiingenn ii! f.u prodiiom}* a pine -Jivctium 
firoiip 1» I rr,7i,v iJnf'r ) 

W'^at ,ie the hiole-'. of magnet’ 

!* >' a .mplc''xjiiMimcnt to‘■'how that thoo* are two loud^ 
oi' fvile'-, iTi a Ol ( riefi. 

1 lino,-!i[,|. ji M|,>t}io'l o( magnoli^^ing a tmttiii'g necilln so - to 
linn yiihii't' al thi' iio'nted eiifl 


Mu'"* would voii detoiMiino v^l'ethe> a‘‘.iven deel rod 
magnet oi i»)t ’* 


t I > 


'Vi, ,1 

I''' pi I 
enl. I 


h II '|ii \ntl lill.l''i‘-l.ind hv 1 !o'‘{ I .»• {*1“ nmt^ 
ilo 1 ii(‘ i.'f'.iir-i h'» Iii" ,ii'to'*i lo'i o‘ t'lei 1,11(1 f-m 1 ml ’ 

M ,h''ilitTi re"e'i '••'twoon ‘i.iuarinii of i*!. .-i i,(^t^ 

,‘f >11,' 


i- ^ 


I'l'i 


i’ho h 

' 1 ’in.'!‘ 'li a . 1 il i* i 

' ,1 > 

h‘i anA hileinai 

1' “lliOi 
iho . • 1 

■■ '.’i ihiM . 1 e ( ormoel.ed t,., 
il th'* \o'imnt(M \\ hen 

1 ‘1 V' illl'>“ 1*1 

" '.'1, ■'••11 to 


- h>‘ {(‘'I hie . iio{. •-■iippl \ !( 

0,1. i^nt, 


n. 

' 1 e If >i| iHill 1 ol tho eoH a 

-■n c inneet'id 

by .1 wire I'te! a 

11,1' 

1 impfies Ilow'' Ih'/iiiel} 1 

' e ec 1 ? 



7 I'■ 'I‘ihe .ind explain lhti hici.iv'.ii of ntmts' 'm ‘in electro- 
•tiit;' 'Ti' i.iMiim .o) .'o.n lie etjon a ••a'-.o oi Ui.i. ticai (I'miiM'*'- 

I I'll ii ‘1 ( ' lI.o >'“m.’ 

'A In.. ' i.Mifi 9 

l’ phi .,1 :i lightning (',( ndneto*' piotiets a hmld’n'' fmm 
Ji‘ll.'‘im‘' Ii (,!i.(‘ge. 

•• n *w' ‘ill you ,e.n I'hu'lois I hilt thn c'lectivo 
'“•■I ' ‘ ' hi I 1*1 -it''!, M,' .’’.'(I'lQi t h'.ui Ihe ind,\idual u*'.'.'taiive 

'I'l’e I’lic ( .lel VC H'~, liiiiio ■?' e ich el >• 

*v esH '1 M.i iM II, f (1 ‘1 \()1: - iiTM a resi'A men ol Ill ohms 
is < ri". ■ '1 .1*1 rh.ei' Wiie.'i ■“ i-hine, > l.'H ainl ll oh»i,s wiiuc- 
iiiv...l> . tho ^:■ts linng paii.lh 1. 1’ iid the rui'crl thiough liie .idl. 
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9. A eunent pa«>aing through a long wira is so weak tiiat 
when tlie wire is stretched over and pin.illol to a freely ausiiondivl 
mignotic needle, there is no pereoptililo otl’oct on fclio neVdle. 
Describe and explain an arrangement foi mcieasing the elloet on 
tlio needle. 

Doscribo and explain the action of Kog‘n,'>'. Viliratmg Sjnrul. 

Ih. What do yon understand by iniiurod L'lineni 

Di'scnbo oxpoiim^ntrt to show how such 4 ;uiionis .ne pioilucoii 
hy a magnet. 

State Lena’s Iriw of ‘ol(x.irom'i,gnet,ic indnchon 

Apply it to find tlio dm (tom of ilic (‘lunrtt itiil'au'd in a coil 
when ttie N-polo of a magnet is biought iioai it. 


19CJ1 : PHYSICS ( Science (irotip ) First Paper 

S Ih l'/ ( ! t'l t' ' 1 1 ,1 1 1 1 III’ 11, I l' V ' I ‘I I ,, I II >1 ' I; I ' I ‘ I I , 'hi lO 

/<(•! fii'Hiii Mui!,'- it'iil ii III I'I t. • I I ''1,1* . , I I' I /'ill' 

i, „>i,'l-‘u it I >ni \lii’ii‘i>i I. <>• two ' I ■ ' II 'i I flu '/; J •II"/ twn 

Ii, I'll ! rll,'<i one nil, I't, ,t I f . 


('.>o i]i A 

I Wiitc doxvil ’ll* (> M'lrKi 111.',!, it.i' 

'll imil pi icon Mid oi m i'< • ii i n. p m- 'n ori' inv-i* li j., i> 

I'etiol, winch wai ■!■,•>! t ) in. 'i.i<l o! »M', i- hi. .i !■' .< 
hitO'i. Find the ixMcont ii'.'i) 'I'Cia''' iD the i-'-* "■ p.iinl • 
in'.;cad of 1 g.iilon me* I*:*.. o. ji i.i n i*-! * h iiA'cn i 

of water weiglis lo ih ) { 

How mneh lie:i.Vioi- is a n.inpam i li.in *1 see:, ii 10 >^l••'n*. wiigli 
S'J J ih V I'jxp.o-'i the rc'i.ii. Ill g’.i".'. { 

JI'jw IS till* ornl of fine ,m ; li*'i‘i» s\^ cod t-nod 

2. Delin'; '.•yic.vyi (jriivti,. ‘z 

Tlie spncitie gt.i\ it' ol c.iin* fjgai is I'.'/.l. Wliatisiu on..tv 
in gi.iini i»iM’ li.i; .ind in piiiiiih: pui <•111.11* foo!, ? A 

Koiosorio'has a sp.'c.Hir! ‘V..7ilf.' ol o'.s. A veilK.A (/..ton) f.t 
un.form bmo coi)l..iiPs .t 1 o-cii «;.jluii;n of kcioMTie W.Oei !, 
p <lilod into tlio ft t.'lO t )t.‘ii loij;»'.:i o! l.llO W.il-’t ^•^iie’ II IS 

•vis ! Id can Vv'l'.lt will he t'1. hli--'. tii 0 in ooeOit i.'l ,.ee»i l li 1 lop 

hiC'US ol tho tkVO li lU’.ds *' H.av* <i 'Iiagi ain li- illii-,t,i.„'u \,)ii 
an-'vNoi. * 1 ! 2 

1 c.e. of leal of spec.ilie ;..y ll'l i^ ,ifi/i| i.ij ,, pi.j,: n 
W'J )ti of V'llU’no .{I cc mi -.;)*ei':i. g i\ I'.x 0 •>. bmi ocLii. ; 
:'io eonihinat.ion will .'iiii: 'ii Ji i'. 1:1 w.' '*i'. 
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3. Explain Wiiy you slioulcl lean backwards while getting 
down froni a moving tram car or train. 

What (» 'omnc/Uiim ? A crioket ball, weighing r4,.o/. and 
ii.jMiig witli a rfpood ot 30 ft, t,oc, is liroiight to io‘<t in i sec. 
J.iloulato the avoragv) stopping force omploMid. (lb -'J lb.) 

2-1-0 

A clrur in routing <jn ti e llnor. Wlion w’ouM foicc dno to 
friction a«‘t hotween Vhoni 9 Whore doo"^ tliis foico a'^'t *' in ilm 
force con‘itant in iiiMgniti.do ? ' 

4. Ihiollv state what, is meant l)\ .'u, A,, and rnr,i]y. ‘i 

I>olino their pnidiciJ uii'ts in ti'o r. n. ^ lorn 

A I'ov wi'Jgliwig loo 111, jkscenils a ihght o' 2o -t .ps, e i !i 
') Oichus hi{'h, nr » "C/'oril''. Wl'iit liot-.*'])o ado .iocs i.-j Oi'i|iU;\ ' * 

l ilOU]’ 1 '• 


■) 'Fho hhif'il tnwi'r in l^’i.uice i-. -} ).'i inotro'’. big:' Its ext mo i^ 
tomiioi 'Mi’o iisos Iro n tt 1" lO \vinliM to llXi’h’' in -.'oniMoi The 
111 p in 'f I,*! .)! cn-i 11 ; 'cnu oi linei.i expan.oet. equal ’ i 
12 In *’ |> *! to fh”’. l.'ilci the ti>\»er in ‘■r'Miipie; tt.ai' “i 
w liter 


Tie ( .'-eli'e’.' r.ti ol expansion (•! 'in'.c'.\ lold.'vi t • gl.o - 
i')'l 10 " ji‘. .-n-l il l C')-chi('••lit oi .liis.ihlt : e>p,;i,siM!i • 

I.so- 10 ' p t 'i' tlio co-p ilii i-'iit ul liiKMi *'pin-'Oil n 

gl.C'S. '» 


Jl a ilasiv I 'll.' .0 of g'a-.'-. I’l co-eiliM'*rit i I' vnlnme I'xfi'-n-a. i> 
o<pi il to 27 ' Id *' noi ('• 'L’ll jb I f its \ 'liniie i-' .icciijiiKl 
iiicieiiiN 1 j-(illii lent '‘i al.siliiie exi.an.ooi, — 1 Sn,•■ In " pei (! , 
show t'liit the, vo!i me el t.lio o ’'liiniMi-; fi.uo \.i]l not; iiliiingo d'l 
••liiitiji.' C)1 t,fiiipeia,tii'.o ‘i 


t) Thi' ' ki<il of ,1 sill'll.iiji'e i-s il, ' i' ,.i 'tu ji'X 

.nnt mas-, lei.Uni iho iiK,.«,nint, ol thotni"iT m n dip,.,. li.dnii! 
theii ii’its in l>i'■ e g s. s>.sl-m. 2 !-2 

Wh It. a < dilleton.M hetwecn tlie, ih •! huI • .tpa- ihi of a h id •, 

•itul its /' ■ ■ I'/(t( iiioV'i/ 2 

In expenmonts oji iho .iieihod oi iinxt.inos in a 'xitnimi'tor w-i 
asSMiiio till!!■ 1 he he.'.t i' i hv'iio wa.i.eii hod'e- 's (>(pi}i,| ui t le 
iieat gaineii l'\ the i o'jl'ii •I'jdn In ooiei tliat this i-ol itiiin m i>' 
hoi 1, Hi) heat iii'ist 1)0 allowe.l to entor iii !')a\o tho calinnnelc”. or 
ho (lovel-ipod Ol ahsoi’hoil iiisido. W'lll ti’.en, tho lel iticm.hold, if 

VI,) tiio caioi'iiieLer contains w ilei and tho sclid is sugar , 

(,'>) tho Sol 111 aii.i tho liquid in tho uiloi riietor roaci oiiomicaJJv , 
h I tho cal 'ii'ii'Cor 1 1 k.-pt yti a '.ahlo uiid is o\p)-^od to the air? 

I’;plain xoni .mswors Inii Ih. 2-i-2-r2- i» 

IIow good thcniial insulation of a caJoiiniotei tiroug’it 
.ihout V :J 
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7. A woabher report roads as follows :— ' 

‘During the 24 hours ending at Ti-.'IO p. m. yostorday the 
maximum humidiiy wa^i R7‘o and tho miniinum oR'V..’ 

What IS meant. I>v hunndifii in Uie al«)\e icjioit / 

Dosri’iho how it ran l o mcasuied. (J 

How will tho h'Jmhltt'i anl tho drtn pn.,(f mi a loom ho ailoctod 
if 1.7,) Itmpor-ituio ii o.;, 1,^) v.at.ci 's spiinlvltvl m<o tho i 'oin ? 1 


■R. Guo thio'* t to t-uppoit tlio \ mw that hoat is .i 

foim .)f onolg^. ' <> 

VVIiOM '\oil\ ts o(,nvi itoil Into lo'.it o* l.'-at imI(, '.jluil, 
tho f.h.lion iliai. Iml'ls hot'''MMi <mi V W liai. i 1>\ y,, 

Ktatoi ■ nt thut Go* ,ib‘t hn'i-><-il Jt'a* r: iu‘o: 77''It . 

por I’. I’ '• I 

('.■l-iiliilo tiio il'ir.'ioMoo in tompoi.11.1110 iioi' n • I .■ | ,p ,,,, ] 


tiin ’»■ )f{om 

nt : 

;• wUmfiiM 

I'tU me: 1 

ll'-^ I 

ii;Vi .1.....' 

'I..1 n^’ 

' h.it, '.)!'% .,1 

tin- h’ 

11. <v 

IK 

’•(.'i I’in.nn 

Ml * 

in* 

«« 41* 
4\ K < 

,..'1 l.l 

1 * 

1 

I'f 0 g' 

V- 

'‘a!oi 10 

' '/ 

hS- 

» {*'11 -0"“ ) 
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,Spi'. i.n >1 I t h .11 !ii‘ r,i', ii (.<• .ti't I , irh'i h . ' >,-f 
I hi-point. Ui/M.s i.'itl i<i'i\ h'.l h r liin'l, (I'll I'lr: , 

on.', t/.iiii. tnilh two 

(In up .1 ifi; three/.</;// iit.n-p f>. 


i!l, I I*. 
n\f iif- 
jf'hl 


G,(>iip A 


I. I) !i,w tsvon.'at di’.gi.on'. to 'll(.>>tiatc tlio n < . o 'lie 
, in ,ind t'Ki nunm. (, Only tJiagi.u.u, .mi no f-vpl.in .i i.jii-, no 
no..os'..ii \. ; 1 , < 

in ro.h'iou'-n to the (ii.igi.iiii ol auiai orlip-.u tha., mju '• 
cjilain why. - I{ 





5?6 # 

(i) a solai uclipso not visible at all places over the' 
illuruinated licnusphero ol iho earth. 


(ill) a solar eclipse may be iolal at a place, i)ut partial at 
anoMier. 

Wby do not eclipses take place at every full moon and nev? 
moon ? 1 


‘J, You aio lofikinf* at the iuiaj^o of an oxionded objeit foiniefl 
bv a plane iiiiiior is the wlinln ot the iiuiui* netjc to lurni 

the iiiiiip,e that iiui see ? blxpUin y our an with the hi Ip of 
a (!iai>!iirii. 1 

An imi'fjo fiUiiK'd bv a plane nniioi is said to bo vntunf and 
In‘Htliii inoi lU'iL J’lxpl.iiii wliat. you uudei'tland l>\ tho tnin.v 
ri iti.ilu'S. ‘I b'l 

\V>i r IS tho iiiojootion scioen m a eineina /ic 'i-iO in ide oJ mut^Ii 

''Milo n .0 O' i.ii ■' ,‘l 


A ' I.'' .'I IS lofi.K.le'l t.lir‘>ui;b a i i iIm-I •■lab of fjlass. 


\v Ii.i.!. .iiu‘l<' diu'-! ti u' (MnisMon* ..i,y 
u>,pl im witli l.'i'* :n'i|) ol ,1 ill 1* '111 

1 )i Iw . '! i‘» lilt i'' "('111' I'. 

r.ioO’ tliiii: o i<4 linage (<)' an t'biO't. 
hi i,',b!0' ‘i *' 


I't.il.o w*’ ii < i"' 'll' 'dvi't. ia\ ^ 

h 

1 till'!. ;d.ii'iMo' can loim 
\> be b ol 1 , 1,11 iiii.o'c - O'! t.bo 


'.•m a'o |ini* ’ii .i 'h'lllou pool of .'i-t-u ^\llJ(*ll lias tlic 
...ii'ii! «lop, 1> O'V 1 \ \\ iii'.o Ihr. It, appeal^ ill op'-'^t li' you wln'K* 
' Oil s)'ipi! I'lxp'ain till- bin IK. f No ii'iitlu in iru'n' ilodiutioi' 

I . m . (‘Ss ii \.) •'( 


I \\ li it I . 'll" in! iiv liiii‘ Ir '' li’Vqlh of a Ions ? o 

Dmiw a Ill'll! ill o;, im ti' i-'lM’e I,!io .olniation ol iri!«o| 0 '' b\. 


l"'i- !.'■pl!l.n tm 'li,i;.»i ..,11 '1 1 " 

When'to'' I col'''’' '."ill, 1 ii-i initii a iii V Is* the 

'"iii!-;o iiMM.ti'ti" I O' i ! ’ Ti K lati,m t(> tb" !■• jcit, ? P'r<\ a 

dl.l}»iaMl to llblsln ilU'.Vll". I -I I 1 ■’ 


I lump B 

liiuv l.ii'J I'ldu od p')Ie stiongth cb.uiges 2 I 

1 1 .) wil.h llio •iticiigbh of tlio indufing polo, 

111 ) with iii,e i,ui>'j bot'voen tiio two. 

• • 

In ("''l.iM'* f.bo, ]) )I ii II ’ ,1 ii tnagneli yui aie advised to bring 

(ur' p >lo o', t,b" 111 icni'i. s'")w’V tow.iid- one jicil" o[ the needle 
,il ng a I'll ■ p'*'j)*'n.lioiilai to llio axis ol tho needle. Wiiut wH 

"api'i u, it ' ou 3 

i,,:. I !>‘uii.' tb ■ leagneli Mux olo-e to the noodle, 

• in) !ii')\o .1 .i,’')Ug i.bc iiMs of the noodle ? 

Wbv IS it .idvi-cd to iiiove the magnet slowly from 
d'-l.iiice 


(5 « 
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, What is demagnetization ? I5ar iiiagnots are kept iij pairs witli. 
soft iron pieres, called Afceper*-, connecting opposite piles. Efow 
do hoopers prevent SLlf-tlenuignelizalion of tlie magnets ? S-l'.l 

<>. A holl.uv melallic body of inegular sliapo has a Pinall 
pile. It U (lectncallv chaiged an I kept on an iinuliitiing ^Ktand. 
Y'Ui are testing the distrihni.ion of elnugo on it with the help of a 
iV'ld-loaf eh'ctioscope ami proof-iil ino. State how the divoigenee 
of the electroseojie will change wlicn Die ^noof-phno collects 
charge from (> 

{o) a Hat ]).ntion of the sin face, 

{h) a. pointed poition of the mu face, 

(c) inside the hollow'. 

Explain Ihe achon of lightning condiick'is il 

Why i> it not safe to stand near a tall strmdme duiing a 
thiindoi-sknm ? H 

7 What lomlitions mimt he fidtilled so t.hal. . 1.11 elcctrii; 
cm rent m:i> coni muo to llo\. tiiioiigh a cucuit ? Ill.ii tiate \our 
'lie wer 

‘Anj.;» /' n Mod to cm'-m, m a pa’t ol ciicint wlioie .-oioo- 
vtier f.'im ‘.f oimigv is 1 t.nvoiIed into the c1"c!.i;imI loim A 
]. it‘Titl'd iuilo once is said to exist, in a p 1 >t ot a uusiit wlioio 
eh'cti n‘a! e.ietgy ..i conviM’ied into :in\ other loiin’ Iliiistiato 
tins Ht.itenioiit liv lefcinng to . 1 . <*ncuit winch cont'uris a h.il.lm> 
ol ceil', .1 ie>.istince, an ilcctiic. m itm a.'id clcitioijtic ci-ll, 

' -^titing in \oii' answer whcio th'* c iii f and the }>.jtc‘nt.ial 
ditlinonccs anx H 

In what units aie r. m f and ]»»',ential dillccnco nicsmcd ? 2 

H State Ohm's law. ‘J 

Woes oi lO'.ii-tance (, 2 and .‘1 ohms are connee'ed in honos 
.across a Jj»'cj.i,n<*he cell of 0 m f ITi \ du and intcmal x'sn.t^ini'O 
ohni'J IJaliMl.ito tlie |> >tcn..irtl dilicrcn e .icios-, each ol the 
wires, and al'c» the d'’o]) ol p il.oiiti.i) inside tiio col) 

What IS the p itont-ijil ilili'iMcnce l)ctw»*-‘n the toinmials ol llio 
cell w’hcn ("•) it is iii open ciic'.it, (/») il is 111 c.lose.l cncuit ? 

Flow IS tire aiiiju'ia thcoioticillj^defined ? What is me,ml. hy 
Ihe International Ampere 

'J An electi’c cm rent piodiicos a magnetic Held aicund it. 
Stale any law that you know connoctinit t lie diu cl ion ol the 
curiont and thofliioilmn of tlic iicld it pi idncc's at .1 pnnt 

\ c-'inductor cirrying an dccl.ic cmicnt is *hcl.l aho\« a 
m-ign* 3 Mc needle p'lndlel to its :ims. The south ji do oi' iho »i (die 
IS then found to deflect towa.d i the wo it. What i-. the fUiicii ,n 
of the cmicnt ? 2 


37 
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Draw a diagram showing the lines of force inside and ontside 
a straight solenoid carr^ mg an electric current, and mark the 
directions of tlie cunent and the lines of force - 

What siinilajn\ <loes tlic magnetic field due to h solenoid 
have wiblt that due to a har magnet ? d 

How is tlio magnetic licld altered if you place « bar of solt 
iron insidti tlie solenoid ? 

Id. Diaw a diagiam of a simple cunent ihiiimtho and descrd»e 
liow it can s('])ply an elect ru* cuvicnt. 

What kind of oiioigv is c nvettnd into elce, neat ei'cifv in 
case ? ]'n\v IS thi". ?neig', Mti']i'icd ? 1-11 

When a livnaiiii) i-. sujjplMTig a ( uncut, \\ II he le ho a dicp 
of ijotenhal lotwecii its tciMiiuaU, as hapjM.i’s in tlie case of 
a coll ? 1 


IfifiS : Physics fCompartnieiifal) rutsT P,mm- 

flitotrv A 

1 It'ju j»iucl» H an inch t luu t.ies, nnd a p.uit-t ii 

giains ? n 

Tho unit nl tin.e is the nu an sohn •.(•< ml Ih.w is h 
(loline!l ? 

A Idit-'t'd. jaJn, funk is oteuilnl to 1<H| -i VJ a! 

addi’.ioiial distaiici has one io tun on ll.e uev* tiailc I 

What i.-a 'inli'iu*' I’alcii’ale il- \a'ce in dt guc, i;nd mnu t( >- 
(,-T d 11). A iaiK\aj liiu' o! lengtii l.'iU It. is t.< c!,i\e 

HP. If the lino foiii's an a c .'t,,i ulovlmt i" P ■ la.l'u- 
cutvaturt* 2-| f h 

2 Stiit.e Archmiedes’ jaineiph'. What is Iho n«ipai» nt l.is!- 

of noight duo tn ? 2-i I' 

A iiuo> of volume lOoh lit,It.and Y.cighing Ic; is tidh 
imiMistv'i in sea-wat'M "f ^I'ocilic giavitv rh2, l.cing anchoicd to 
the scu-hutt''m hy athtiin What is tho tension in too chain? 
( Igporc weight of th -haiii. ) 

A pieto of hiuk ha*- a spci ilic gravity of IT) and weighs ."i kg 
How much will it wi igh when pist, half of it is imn.t istd in 
water ? fj 

Wliat cc iidition must ho fuliilUd so tliat a hrdv may Heat 

in a lisinid ? Jllust into vt ui ansvvci hv tv'o t jampics. 4 

\ uyhndiicnl ]«*Ticil, S incht's Icng, llo-ds vci1 1 < ally in wplci 
with iritlit'" of it ahuvo tlm wati i. IIom nimh of it will ])iopct 
out of a liouul c>f ‘pi'ciiii ginvitv nw ’’ .*> 
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Describe briefly the oonsfcrucf-ion of a common hydrometer and' 
cijscribe Jiow it works. .*i+3 

4. Distingindi botweoa mass and woigbi. What is inoaut 
bv ‘a foioe of uno pound’ ? ‘J-f-l 

What are action and reaction ? Do tho\ act on the* same 
body? lllustiate ) air answer. b 

'’(ibalanitod fouo pioduces aocobu'atftm wliUe balancod 
forcoa p.oduco tlotouijatioii'. Mxplavn v hat ^«m undoislan'llty 
this .jtatrmont in lefc^-onco to a body le.stiMg ('o il o lloor. 1 

Stulo ffook’. lidiim' stic-s and strain. 3 

(4uoi;i* r> 


o. II )'A .-.lU llie Oontiiirtide and Kaliionlioit ‘■.i.ilou oi 

tciiiperatuiij fit'lino i ? . t 

At '(Vli.'t ^L'liip'iratuie will the loaling «.n lln' h'.iii-onlu'jt 
.> .ilo }»o !i\'' tlinl i>n :.lic Cent igiaoc mmIo 

\V!i;il .s 1 .ii:i\P)ium lFionn<)nu'..oi V Ivplain with the udp 
A (b.igiiiMi •(/. .1 cluneal idunnntMu'lf'* acts as ,i maxii.iiim 

theTnioineici. ‘.id 4 


0 


V. lien I-. 1 ‘liont hta’ aliinsbol 


Wiicii 1 - I’ emitted ^ 


1) 


A o'l lil ‘'f \N«loi Is jilacF'il in a Iiolo m a Jaigo hlo, u 

d -tif3lt!nf4 it'o Will i. I’rcoy:''? ilivo k ii-.on- Im > nui .mswei > 

Wliat ho., h iiling fiom o\ap jialion •") 

W.iiei is.iv ho '“lade lO lioi’ at vin lou’i ti'iiipoiatires. D 0 hCi'l)O 
,ji exp'ji 1 'OU'j to ill u.liialo it. .< 

7. I Mstnip,Ill'll !m)1,w'oou con luetion an i coij\ection of heal I 

Diaw a d:n;*iaiii ol l)a\ j s safety lain))‘showing the dilToioiiL 
p.,ts. Dxplain llio use of ll.o wiio g.mzo. ,‘M d 

Tlliistrato h-'W ( ''uveetion ludpi ventilation o 

b. Di.i'v a 'iiagiM-n oi am simple unm of engine showing the 
(lilicieiit pail ' 1 > 0 .(-riho ibo changes ‘h:‘,t lake place in thu 
S'-Imder ol the engine during a complete (woio. fi-j fi 

At what stage is tho heat convniti^l into work '/ 2 

fs the whole of tho heat al)soih‘'d fiom the source convortod 
into work lu an engine ? 1 

HUDbr 0 


y Do.'Cnl>«i tiio natuie of sound waves m air. , h 

Wh it do > 011 iindersland by ivave-hngth, firt/ar.n'ii and icfo* fin 

of sound w aves V (> 

« 

What is an echo Why cannot eohoos Iw heard at short 
d['‘lances ? 
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' .10. A sonoinctc'i '•tiirig is iruule to vibrate in its tiindurncnfcal 

niodo. State bow its fiequeiu-'v \m1I diargo vilh change in 
() tension, fiij leiigtli, (m) ilinit.etei and ^w) density of 
matoriai. 10 

Til*' storn of a vibrating loik is placed on a ni.)! leter hoiiid. 
State biioll\ lior, cnoigv tinns<ened (a) lioni flio fork lo tlie 
^tll^g, (bj lioMi 1 i.e fruk to tbo an m the f-otionioiei box and 

thence to a li'>t<M,ci 


lU0;i : ICompi'.rimental) - Sccoml Paper 
(ii;o( I A 

1. AVliataio Umh,a isrid I'f'uiuiihia : I 2 

Draw neat diagi.iins to e^pl.un Ibcp’ lunnatiei. when •— 

{u) the sonu-o ot liglit is liiggo* than tlio obsi.acle, 

(/') tlio soiuco IS snt.illti tlian tliu ol>'tacIc 4-1-4 

[()n the di,i.gnnii‘ inaiK tibe Unibia, Pennir'bra (bnbial cone. 
No ox])]aiiation of dtawnig is noco--’‘-aiy|. 

It is said tlmt a thioic-^ccnt tube light (wind, l^ a long lube 
oiMittiiig light) does not cast a sliai']) slndow. lOxi.la'n ’.\ln 3 

2. \Vbill, t.liouliI lie tbo angle of incidence on i. plane nniioi 

so that Die incadont. ifl\' \y deviated by a light angle 4 

Sliow that II a minor tin ns tliroiigjh an angle a nn ineide-nt 
on it from a fixed direction tiirni tlnougli an angh. 2f^ 0 

How would you iiliice two piano nmrors so that voii ii.u '■ e 
the back of youi bead (Ui w a diagram tracing a lay liom the 
naek to tlio o>e ) ^ 

J. Wiia' IS total reHoi'tioii ^ 4 

Find liow till' cntical angle is iclated t*) the lef* active index t 
Give +WO ox.imples ol total leflection. 4 

If ube ciitical angle of \\.u.or lel.ilive to aii be i.-i .b , sfiov. that 
the objects outside tbo wateij will appear to a di*.er to be confined 
witliir a cone ol angle . 4 

What propoitics of a Ivnn aio utili/.ed to fin-l the po-ution of 
the imago of an cxiciKled ol'jee*i jilaeed on tbo prim ipal axis .if the 
lens 9 Diaw a di.igi.iin to illustrate your answei H 

A e.onvergent Ions is laid ort a hoiizontal plane nnii('r with 
axis veilicai. 'IMio jioint id’a pm is moved along tho axis of 
the lens. W heie will the ijoint and the image coineideGive 
reasons for you 1 answei. (i 

You have a dutunt aoinec. IIow' can you fiml the foe il longtii 
vif a convergent lens with us help ? 3 
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Gkoi;p B . • 

5. *The earth i>i saM to ljuhavo like a liiige .iiiijjriot. What 
facts lead us to this view ? (J 

Draw a (liiigraiu'.hijwinj'j broadly ilio natuio of Iho^caiti/a 
inagnotic field aroiind it. b 

Linos of force due lo a ui.igru't un* supp i^Oil to ho di'octod from 
Ps north polo to tho I'luth tliiougfi ail. But in the ca >'0 of tho 
caith's field, wo draw tho tiold lines Ironi IliO suuth to thu uoith. 
Why IS tins dilleionco ? If 

C). Wln-n two hodics aio nil lnd together (mo acquius a 
positive clijirgo iind the olhoi a negative nno. l‘)N])!!mi tins in 
loiniM of elc(;tron lian'.fei. 5 

What distinguishes a oonductor finiii an iiisulatoi V Nunio 
two good condiictois and two good iiisulau.is. • 4 1 il 

Why aio elect lie power lirns n<it conne«l('d dinafly to tlio 
supporting metal posts, hut aie plmcil on poKclain pioocs uthu hod 
to tho posts ? ■! 

7. What is an otectnc euiient V 2 

W'hnt aro three ininnjiiil etieits an olectiu: eurunt can 
j'lodiico V J'e-’Ciiho siiniilo e>peliMicnts to iliii hale them. d 

Maintenaiu'O of an ol<.L'tnc cuirini. ieqnnea continuous 
i.iippi> of energy. What kind ol eneigy is oxiiveited into I'lt 1 1 ncal 
(>n(;igy in (a) a cull, (h) a djnamo ^ ti 1 2 

H TIow does tho licat gerior.ited hv an eloctii'- eui icnt depend 
niKin'i 

(a) the strength ol tho eaiiront, 

(hj tho roHibtaueo through whuli it Hows, 

(c) tho duration of llow. 

If tlio ourront is lialved and tho resistance is Oouliloil liow will 
tho lato of heating change ? ,‘l 

Ho'." does a fuse work ? 

Name any two otlmr devices whieh ntili/o tlio heating cHcft of 
c'urients, and.hiitlly indicate how ^^k'y woik fi 

9. Dosenho an expemnent to sliow tliafc a conductor eanving 

an eleoh'io current cvpoiienens a miehanical Ioko when placed m 
fii pelpondioulnr iiiagi etic field. • (I 

What is the direction of tliis foicu ? ‘2 

Brioflv explain the action of*anelM‘tm niolor v.tth the h('’p of 
a am>plo diitgram. 7 

10, What is eleetromiignet'o induction? Derfliilio an 

experiment to illustiate it, taku.g the case of a coil and a m-gni i 
or two coils. "2 t h 
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If both coil'? are fixed in position how would you induce a 
current in one by tiie other ? . 2 

In ivfnnmco to any case of electromagnetic induction, show 
t>ow Lonis’s law can 1)0 apjilied to got the direction of tlie induced 
o. in. £.•’ r» 


1964 : PHYSICS (Science Group)—First Paper 

OuouP A [Aumi'er a%y TWO questi(ms) 

1. A body of niiisK lO') gin iias a nioinenturn of gm. 

cm. ptM. second. What is its volocit^i ? What is its Innetic 
oneigv ? If the aliovo Mioijieutiim wrs atqiiircd I'iloh rest in It) 
H'.'cinids, wfnit woio the ace.'loration and tiio toice acting on the 
bod\ ? ill! iiil c.asoi »Monl,ion tfio unit.) H 

State and o\i)lain Newton’s thud law of mrition. "» 

^I'wo bovs pull t.be t-wn emls of a lopo as in a tug-ot-wai, oinh 
with a lotci) {'! ho Ih. wt. What is the tension in the I'lpn ? 2 

2. WhiMi woi k Sind to ho done (u.) Inj a foion, '/)) ,notin'f 

,i fnicu V 111II-illat" your answoi taKing as oriampU tiio ca'-e oi ,a 
ln'iivy hodv which is t'llhrr being pulled across a Jiuif'.li tlisir o? is 
being liftisl. 1-. work done wluuiovoi a foicp is excited (i 

JlNtingiii b liytwoon kinetic oneigy and poLontial "ueigy, giving 

example:;. 0 

A bodv has I joule of I'lnet.* onoigy. ft is opiiosod liy a fojco 

of 1 mti'ja dyne (=lo" d\ii"s). 11.nv tai wil! the t>oil\ mo * Djuoio 

coming to lo-'t ■> 

> 

;> What IS nioaut by acceleration due to gravii \ ’’ VVliat i.s 
a -’.oconl’s pondaliim ? -1 

O.il.'iid it" the length of a 'iocond’s pendulum (to O sig iticant 
<li^.nts) at a jilace where cm/soc.®*. What will the periodic 

tmio be if tlioIcn'»tb . ncriased 2'25 times? ( 4H-‘2 

Ducril 0 how vo'i would find the specific gravity of a cork with 
tliu help of a Nicholson’s hydioineter. ."i 

t Dr.iw a labolled diagram ol[ a barometer. (Jive a sboit 
dc'.cripliion and .state how it .uts. 4+4-1 2 

‘Tlio star laid atmosphone pressure is equal to uhc pressure duo 
to 7(1 ciu. of in jiv’iry at O 'G, 4r»’ latitude and moan soa-lovol.' -- 
Ihlolly oxpl.iiii wdiy lb IS necessary to mention tho toniperaturo, 
jatilu'lo and bnighl relative to soa-lovel in this definition. 







Group B {Ansirer any TWO (}jc!itinn<i ) 


5. %Vhat will a Faluenheit Uioniionintor road whon fcliti 

taniperatuie ih ‘i-'/'O ? .1 

• 

Tho tenipeiatuio of a hotly rises hy 2.V(', llnw M.ioli thi; 
increase in degrees Fahionhoil V 2 

A mass of gas IS at .JO (’. At what (leyltt’iii]uMat\nn 
\Mil its pressiuo 1.0 dm I’oil i;'it is hoaUvl fi- ronstaoL vulii no ? 
At wliat toniperature will tho volunio lie d'nihloo if lln'p,o^„iut' i-* 
kept constant ? '► 


IhM giatns .if stotiiu ate passed tliioiigli a v t\tiitc "i I i ilcgi.i’ii 
of loe .itid I kili'giiUii of ’N.itfi’, and the ’\h(dt ol ih'* It.i .i n 
oondcniod. (ii\e witli lea'-oris, the iii.'iial iiiid l.li'i iii'ii! irniju'M- 
tiinos lloA' iii'ieh ue vv.ll tn.'dt Ujilonl. t.ii-t of iti-.cn *.1 
ICO-—.SO cull lies pel piani , latont ho it uf c 'ndeii •.itimi ot.sif'iir- 

S40 f.ihiiK-, po! gi.uii ) 


0. A gl.i 1 il.i Ic ha-. :i (MpMCity ..f 1 lif'o .il iV* (' Shnw 
»ts voliiind in'-eiiit'. h\ al mit h:il'-a iniiiililMi ^\h. n t* ■» tiMipi iii- 
tun* ii'.’" Id }0 (1 '( ’•'oltirK'l't (if lilit'iii f'li.ill MU <.l {»•.' ’S 

■- H ^ Itt *' p'M ll) ',} 

A .‘(ipper ve ."I of v .it.D-otjuiv.il* lit I*'*' l,i.'I s torn..' i-> 
• l.ihigi i'll lit wal.fi .it 'I'h.' VOS ll i('(»'i\i's le'ii* !• .• 

•lilt Ml al tit- t.il.o id 200 i’al..ue. p'i i I’ni.! Ihe > .i'.» 

leijMiO'l fl.e '..i.li'i til i*>i’(‘h lliu hmluig po nt 


I'jvplaiii whi JIMS .'s of iu'fiis 1 l-ogotlioi iiinle* pn'ssiiir » 

7, Kmi.I ,1 iititiuii I'ftV ooii i.liO (imt iti''s c! .i Injuiil .O. 
dilloient tenipMailin’-. 1 

Vvliat IS liiierji. lii-ai ? II.a. \\miiI ! \oii tr.'i ./n;* }.|;il 

'jDiiiiousatK-n in toiins ol hiiniit he.it V I J 


In a ivi'!- .iiiil .In-hnlh lugioMietor, ^\ iiv 'Idi , t h* n.'cI-I mUj 
tlioinimnetui fpict .i i-.idn.g dillori'iii tim ' oi lim iit\^iiiill> 
fchoiii»oinot.or V in vv‘> it I’lrouiieJtan'o,. vvould both leaDiiij* ho 
tho Hill.)'V lio'v\ i. iifh a Ingimiietei ci ioi 'h’tfimiti..in 
relaciM him..dll\ Si ! 2 1 d 

. H h>plaiii - 

(a) \Vh\* a wo. iIon giiiment*}i\e.s a is-ir, lor f'r Img lo 1 lie 

wOiiior th;in .i ca'IIdti gaiipont.. 

(h) -Wi.v llio ilinr.’ oi a hun’cn hurnoi di.Ch no!, at liPt pi-- 
tlnWgh a p;- 00 of wi'O gau-at placed up ui i... 

{() A h.ii'si-* ’.\itli a st.ij^A roof k'^'i'p' (’Old .n .im.inci 'tui 
warm in ^lln^ol. • ..SI 

4 

In passing tniiK-gh ilio i* ut'i’s ai inui-pi oie, ihi- -‘I’fd nl > 
42 1 ilogtHin iiioti’oj is rod need from l.o l.'iloii'cSn s I’li -i'i->.'iid Si 
5 kilouiotiei pel secDii.i, (Jaleuliitn in oalmies tho li.-i-t dovcloin-.i. 
■luo to change in biuod. (J “12 joulos pei ctiimie.) “ . f» 
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Gkoitp 0 {Answer any ONE question) 

m 

}». Dist.ingiiish })etwoon transverse and longitudinal waves 
gi.ing an ujiampio of oauli, . G 

Dofr.M wave-lengtlj, fiTqi'cnciy and a elocity in :elation to a 
V <1 VC. G 

A tuning loik A-'ln-atoi •2.")! times a second. The sound wave 
it omii’i tia\ola A\itli a speed of 1,143 ft. per second, ^\]lllt is the 
vv’a\M-lengtlj ? 3 

10 State t'lC ol tr,lre^volso viii'alion of slung'-’. Stow 
on a di!igi}i.m h- \v tiio \ ilu.dions ol a i iiig dillei wlien it nj 
pio In; mg f/fc) tliO Inndainenlal, (//) the lirst luup.ci.ie. (113 

•\ stnng nndei tension Mluates willi a fieqiienci w. VMiat 
will l)« l.iie iM (|ut nc\ il otlii'i l.inlo.s icMi.unmg llieKaiii**, (ij tlio 
length Is diuililed (ii' tlie liiametei is (loiihled ? 1 

What iue Riipoironie Vila 3ions 2 


1964 : PHYSICS—Set-oud Paper 

(5 Hour A [An-^irci any 'iViv ions < 

1. Wliat IS an umlnnl rone ' A lind llMOg close to the 

gi'iiind ca-.t 1 a shadow on thogiound , hut wlicn it tlies higli up 
Ml the ail, I here is iio dotcctahie slnuKiw. I’lAplain. lid 4 

i'lxpl vin how total inteinal letlcction takes jilaco. h 

DcK'iiho the action and utd t.\ of -i poiisccpe. 4 

2. Olilain a lelation hetwi'cn the teal oiul i.ppaient (hpliis of 
an object lu.u d in viatoi when seen iioinial to tl ■) w.itcj -.uilace. fi 

Show llmt when a laA passes thioiigh a pi ism at minimum 
dc/iatioTi, the loliactiAC index /i is guen hy the expression 

sin ^ .1 

A\heic A p the angle ct ■ . and 6 is the angVof minimum 

deviation 5 

A man si.ands in the middle ol a room and looks into a mnior, 
snilahh pi,*n»’’d, on the wall facing him. Show, hy diawing the 
noi eS'U'i\ diagram, that the mnioi must ho at lea-t 4 ft. tall so 
that he' mav >co thej full iin.igc of a 12 It. high wall helnnil Imo. 5 

3. l)iaAv diagsaiiis ilhistiatiiig Iho action of \a) a convey gUisa 

le’ns ( /> a fr'ii'aM* glass lens on a paiallol In am of lig’ut Which 
slu'uld ho call d a conveigent lens and wliicli a divergent Ims, 
and 4 





How do the followrag rays l)ehavo on vofraction by a conver¬ 
gent le^is ?— 4 

(a) a ray passing lihrougli the first principal focuh, • 

ih) ra> iiassing thioiigh tlio optic-al (cntvc. 

A Hiuall object stands on the piincipil aM*- of a convtMgtMil 
Icn-', and is el-isor lo the lens than tlie iiiat. pnii' ip-il biciis. lhaw 
a diagram showing vhtao Iho image is knincd I’Apliiiii iho 
diagiam, and stale the natiiio of the image. :> 1 5-| 3 

1 A 0 . n\'>igenl, lens foiins a loal iiniige of the i.a'i’O i”/''as 
tlio ul'jc 1 What IK I ho distaii '’0 hotwoon t.he tiliieyt j'.ji 1 tlio 
image lo icjIij-- «•! the foial Imigtli of the lei s ? 4 

What IS di'-persion ol light ? Wliat is a pine sp-atnifi V How 
would you ptuiluce a jiuic spectium '' ! * 1 B 

dl.' UU* (jii.'iWJcr f.«7/TllinJ’. (///I’s'inu/.s) 

.b Wh .t h .1 magi'* 1 ic field Wlrit is a nui'Uiolu* lino of 
lotee V Wliat .lu* the pioiieities of hues of toico *’ 53 1-531 U 

A bai magiiot is jilaced in the oaith's magnetic lield with its 
iioi ill pole pi'iiiting north In heal e on a d'njlram the due''lif>ns 
of the magiiGtii* tield to die <‘,is1, ,ti"i \ o-.t of tlie 'emliai p ml*. 
(Msi'k the noii.li and sontli poles ol the imignol, and iUm' tbo 
noiitial ji.iinls.) b 

d Jh'^tiiiguish bctiwton a fiai; charge and Ijomi ! cliaige 3 

Doseidio simple (‘Apenments to show tliat 

(d) a f*co cliaigo n-Kidot' on tin* oiitcr sutlaeo ol a I'.iidmtor , 

(/<) chaigos concent rate it .■'ha iji points 1 |-4 

Explain wlj> a eliaigcil conductm fitten with shaiji |ointa 
diHcliaiges moio easily tluin a smooth eonductoi 4 

7. Draw a diagrarii ol an electiic cmu ino using la) IvoieUs 
in stMie-, (/■) a k'0\, (r) a ihco-tat, [n'l atinmmetti arul lo au 
electro!vtii' cel), li.ibcl tlio patts and mail the positive and 
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